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(57) Abstract 

A compound represented by general formula (I), a medicinally acceptable salt or ester thereof, and an 
antineoplastic containing the same as the active ingredient, wherein Ar 1 , Ar 2 and Ar 3 represent each aryl or heteroaryl; 
A represents an optionally substituted hydrocarbon group; Q represents -(CrhW (m being an integer of 1 to 6) or 
-(CHaVW^CrfcV (W being oxygen, sulfur, vinylene or ethynylene; and n and p being each an integer of 0 to 3); 
R 1 represents hydrogen, halogeno, hydroxy, lower alkyl, lower alkoxy, or optionally substituted aryl or heteroaryl; 
R 2 , R/ and R 8 represent each hydrogen, halogeno, hydroxy, lower alkyl or lower alkoxy; R 3 and R 4 represent each 
hydrogen, halogeno, hydroxy, amino, nitro cyano, carboxy, lower alkoxycarbonyl, carbamoyl lower alkylcarbamoyl, 
lower alkyl, lower hydroxyalkyl, lower fluoroaOcyl or lower alkoxy; R 5 represents lower alkyl; and R 6 represents 
hydrogen or lower alkyl. 
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h-MJ;k 7-fch>. R»xf;l/ % >vHM *) /OK Hj 7 S K*©# 

20 6 C~100°CT'&S o 

Kjsnsnaii. ast, s^PbWh^ ff*u<(;no#ng~24i$iHi-e**. 
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>^ 4 - y/T/lsr ;;t"'J v >> N, N- i>y *)\,7- >J >«0^«tSS^ 
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-«SJC [ill] o*^t">KOK^ttil^i*^ic 
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-»« [in] oit^©SttiXf;Ht [ni] <b-h)W^Wk% 

WAtfN-t Kn*S/**->W = K> N-t KP*«>7^^/-f 5 K> 1- t 
;k 2. Fo7x;-;k 2. 4, 5 - S OoD7x;-;k 

HRS [HI] ©tt£tl07£tt7 5 Ktt> -«5£ [III] <D*Jl,tf>&&n& 



8iM^^b7K*S±«C7XK^ fifth Ko + >t;u+;uS n rt;i/#;*>>;ug 



TSSn*S±JC*KS^ 7~yg > a^sK+i/AfcXIififfih Vn*i/7 

ji<*ji<m&tttzm&, fifth kd^«>7^;us, 7$y 
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7m&<D&m&t LTlis h 'J / ^l/i/ «J tert - 7*jWJjl 

f-;USx tert-7f\rt/-:^f-;l/->U;l'S> 7tf;HiWi U\, 

^;U®HOi£i^/Nu7>'l/*y-i'>'US ; 0Jx.tf> h*->*7^*"^;l/g. xh + 
•/t^U**— ^n^+i/^^t*-;^ tert - 7 h + i'rt-'Utf— >^g^ 

-;l/S^©fiii^a 7>'i'3 + ->/7;W^-^S ; &\x.\12 --fn^-jiXj-i/ 
; #J;ii* h V > f-;Ui/ V tert - ZfrjUit/ ') 

Jim<D&m&t UT(i. fflfclf > f-yl/Sx x^;ug N 7obVU 
g, >f V7d fc?*S. tert -^;US«©fi»7;i/*;WS ; 2,2- 
h "J ^DDif;l/S^Ofii/>D7/^^S : ®lz.li2 -T'o^-yl/Sf© 
M7^y-^S;^lxli' / <>> ; >'USx p-y h + ->^>-^;US> p--hn 
^>v;ug. ^>Xt KU^Sn h 'J ^/i/gH<D 77;u*;ug^a«£U-'£*u 

p-y h*-/^>*/l/g, ^>Xt K'J;l/gWff£U\, 

R^TSfe, ant©aa*m\ hrs [iv] t'i$ti^t^©M 
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-f • • >T > • *-#x « y ? • >> >-t? (Protective Groups in 

Organic Synthesis), T.W.^U-> (T.W.Greene) John Wiley & 

sonstt (i98i^) mm] xit*tuzm-fz*mz'&-,x, m?umximm 
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R 



i^Ar'-CCH^-C-H CV] 
15 R 2 ° 0 

O- - 

R l \ R 2p R^n(i|iJfe©S«^r^] T«3ftSft£«5^ -j»at [VI] 

20 

T-CH 2 -(CH 2 ) P -CH 2 R? ^ri/ 

R 3p -h Ar 2 — CH-CH — N — C — A 0 — COOR° 
Y—^ I II 

25 R 4 ° R5 0 

30 A\ Ps R 3 % R 4 \ R\R 6 > R\ R^RCfR'JifiiJEoStac^-j-s] TS*n 
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Zit&VltZKfcZit. [IV -1] 




r' d 



[IV-1] 



CH 

Ar 2 — CH— CH — N — C — A 0 — COOR D 
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A", n, P> R\ R 2P , R\ R\ R\ R\ R 7 \ R 8p &tf R'teiijfeogi^W 

m. ci - 1] 



20 K+^QMi- (CH 2 )„ - CH = CH - (CH 2 )„- (CCJUfc^T. n£tfpii 



A N R\ R 2 , R\ R\ R s , R\ R'&CfRMffllEOStflc^W^S] T'^$*l<5 

25 

- (CH 2 )„-CH = CH- (CH,),- CCICfcl^, n&^pli 

uwe®*ft**«) -c*$ft*arc*sfl:£9K sn*)s hbk [i-i] t- 

so [V] ■C«*n*^«iHR3C [VI] Tg£ft*<t£^<h©50D 
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s *.I*5M ^;l/*/UA7 ^ K> 7-tr hx h 7* |» > > »»xf-^ x /\* 

SJSMtts il?^ - 100 °c/j:o>L£j£k^s ff£L<ii 

-70°C~50°C-C*5o 
10 £JEI#|fflM:> iiS?, 5 #FbW Bffi, ffil< li 10 ^-24 ^RBT* S„ 

t£ 0 — [VI] OWTA< h 'J 7 

h\ * 'J "7 A tert - 7 h * »> h\ TKSMt:*" h U «7 A N jJcKft* V «7 A3?©ig 

£tttt£®ttHStt* HBK [VI] -e&ZtiZ4t&®tp^ TAH'J7x- 
;u*x*x*gT'&£tt£$i*7M;:*f LT> 1 Ufiffl^k ffil 

<(Sl~5^;U-C*-5o 



KJWJ££tt***±£*BS> fifth Kn*'>7;Mr;wg N #;M-:*>;ug 

25 x&&m*jitf*'>7Ji*jim<ft2E-?2>m&'Bi.v 



30 ;u*;usa<??3E-f *iB£s £R*ft& fifth Ko+->7;u*;us > 7 = y 
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s ti^ ffjies^iifife i ice* istz&m&zmfz z.t7b<v£z> 0 

&mi&T'&. mnomm^m\ civ-i] -c*$*isrt:£«j©ffl 

io fc-eTfi^CiJC.fcfK -&5£ [I-l] 0fb£»*»r5;:i:a<-cfc*o 
ic«fc 9H*££#, ^^.lil<ifeXlKIE*©^X(i-&nic^-5^j£lcfi£oT 



[VIII] 
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HftS [VII] 
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A\ p, R» R>\ R\ R\ R» R'-aVR'liliileffljBW^^fi-S] 
4ftA«i*EJE3tfs -»K [IV -1] 

R 2»^A,'-(CH 2 )„-CH - CH-(CH 2 ) 0 -CH 2 J^J [ IV - 1 ] 

CH 

R^-hA^-CH-CH-N — C — A p — COOR" 

Y~s i ii 

R 4o R 5 0 

A\ n, p, R'\ R\ R 3 \ R<% R s x R\ R\ R te RtfR' liHUlEOS^^W 

«a [i - 1] 

R? 8 



R 2 -^Ar'-Q , -CH2 R^ /ri) 



R 3 -f- Ar 2 — CH— CH — N — C — A COOH 

Y-s i ii 

R 4 R 5 0 

O r - * O r - * O r3 - * 

A, Q\ R\ R\ R\ R\ R\ R\ R'Rtf R^*taiE®ift#£*rl-<S] X'%£ 
©9*>> 5W©QT£$ft*SS£*<. - (CH 2 )„ - CH = CH - (CH,) P - U 
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*>> CI — 13 'C^$tl5^^^fi£-r«5/:i6O$J!igiffiT'*5 0 

13igtifc3fcU «!iftft2©|JRWk^«5©it^«5 [V] <h-ft^ [VI] £ % 
*tUt&h [VIII] [VII] KMfc*fcEfcC*l,<, Lfc^Ts 

HftSC [IV -1'] 



r 7d 

R 2 °^_Ar'-(CH 2 ) nT CH = CH-(CH 2 ) D -CH 2 Jk<U 



rip ^/ r8 ° 

| *h tiv-r] 

R 3D -^r 2 -CH-CH-|li-C— A D — C00R D 
R 4 ° R 5 0 

. O- - C- 2 - - G 3 - - 

A\ R»\ R«\ R 3 \ R* R 5 N R*s R\ W'&VR'ttmiZO&MtmtZ (tt 
tZU n,R0 t p,O|Dtt4*a^/j:c0] TSStl^t^fcfiTcSL ££££ 

[i-2] 



20 



[1-2] 




'-^Ar 2 — CH-CH— N— C — A COOH 



R 4 ' R 5 6 



25 K+> Q 2 (i- (CH 2 ) ra - miiffingom^W-f^) t*£ 

O- - G 2 - . G 3 - - 

A, R\ R\ R\ R\ R\ R\ R'&tf R« ttlfflE©*W:£*!«3 
30 ^^»*»*Ci*<T**. 
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tt*g|$#ri<. - (CH,) m - (CCKfcO^ m t*fiJi5©«i*£W'f -5) 

[iv -n Tfkztiat&mzmTi'tzKmt, a*r* *%&®m 

3?©7;u:3-yuSXI*ftRie*W£*i*o 
SJ&fijgi^ a*T> -20°O~i00°C. #t U<liO e C~£fiT*S 0 
££i*ffl(** att* 5$MB~7BIBk ff*U<lilO^IBJ-24^T*-5o 

fe«rii©ttffl«« N n*4©ft£$ [iv -r] i*;uk:$*uTh sm> o.oi- 

l^k ff£ L<{i0.05~0.2*;UT'&<5 0 

xw^fijtftiiiff »a*<#ffi unc c t a#© &g£m \ -asa; 

[1-2] ©^«J*«!iS-r5Ci*<-C*-5. 

«»s©i»*aafatos«{is ffifeasiafc 1 ££« iwswo^s 

« *ft5 
HKiC [IX] 



n. R ,p a0fR*«l?IS©*5lc*Wr5] TaStl-5^«!?t N -R^ [X] 
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Z'-(CH 2 ) p -CH 2 krV 



CH 



R^-KAr 2 — CH-CH— N— C— A° — COOR 0 

R 4p R 5 0 



CX] 



O 



(V— > ( Ar 3 — 



A\ p> R* R\ R\ R\ R\ R^WR'UmiOMm^ti] ?%Ztl 
£tt£tl£££JC£-tK CIV -3] 



R 7 D 



R 8o 



[IV-3] 



R 2D -P^r 1 -(CH 2 ) n -W 1 -(CH 2 ) p -CH 2 R? Arl^ 

CH 

R 3o -^Ar 2 — CH-CH— N— C— A° — COOR 0 

R 4p R 5 0 

O rl - - O 2 - * O r - > 

A P N ru P> W\ R'\ R\ R 3 \ R*\ R\ R\ R 7 ' s R*&tf R'lifijtecDS?* 
[I - 3] 



25 



Q J -CH 2 R? ^ 

^ I ? H 
R 3 -K Ar 2 — CH— CH — N — C — A COOH 

Y-s i ii 

R 4 R 5 0 
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Q 3 li- (CH 2 ) n -W- (CH 2 ) P - (CZICfc^Ts ru pR^W'(i|Jj 
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A, R\ R 2 > R\ R\ R\ R* N R 7 S^R 8 (ifjfe©«i*^W^'5] T'iSStlS 
ft*«S#*<, - (CH,) n -W'- (CH2) P - CCCfc^t, n> pRC/W'li 

jfflie®.*$fc**r*-s) -ca$nss-c*-5^^ an^> -jk^ [i-3] -e 
*s*i*<k^«5*^jsjt-r*yia6oi!iiftftT*«. 
io HK [IX] T«dn«ftM&HK CX] T»*ti«fl:*ft&<!>K£ 

li> aft* [X] "Ca$tl*^t^«jl*yHc*fLT. hbk CIX] -c* 

-tr>, *isU>W<D%%mmt*%®;mz_liV*1-J\s*Jl,A7 i b\ 7-tr 
hjx h iJ;K 7-fe h SS(if;K 'S+IMfvU^K h«J7; K*?©# 

20°C-l00°C-C*<5o 
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S> *;^+i/;i/Sxiii£l6*^t'*->7;i'+;i/S^ N tKSeSc^S 

Ej&teTSu a»o*aa*ff i \ hb&c [iv-3] -eastis-ft^on 

CI 0 C©«k-5fcLTf»£*lfcHR£ [IV -3] T'S 

t>itTftoztiz&o, -jss: [i-3] ©-fb^ft^ijia-rsci^-c^So 

fcM©fc*ftl^ £KgttS0»B&Otg0HI:6tt [1-3] ©££teH 
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-jftzt [XI] 

^ArMCH^-Z 1 [XI] 

Ql. . 

n, Z\ R'»Rtf R*ttfW2©»««] HftSC [XII] 

H - W 1-(CH 2 ) P -CH 2 R? 

I ? H CXII] 

R^-^A^-CH-CH-N-C—A 0 — COOR 0 
R 4 ° R 5 0 

O r2 - * O r - > 

A\ p. W\ R'\ R* R\ R\ R\ R»acfR'ttWIE©*flc**-r«] T' 
£$ftStt£^<h£KJC$-ti\ HHsC [IV -3] 

R2o^ r L (C H 2 ) n . w i- (C H 2 ) p -CH 2 R6 /A ri9 

— CH [IV 3] 

R^-^Ta^-ch-ch— N-C— A d — COOR p 
r 4b r 5 o 

O- . O- - C- 3 - . 

A\ n, p, W' N R\ R s \ R\ R 4p N R 5 N R\ R\ R-RVR'liB5IE©*» 
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HRiS [I - 3] 




[1-3] 



O- - o- - G 3 - - 

a, q\ r'n r\ r\ r\ r\ r\ R^UR'imizvmMZG-tz] ras 

^OQTS^nsm - (CH 2 ) ft -w- (CH 2 ) P - 
[1-3] TjEStlS^tt^JSfc-i-SfcttOiJliftjSfeT**. 

[XII] LT* [XI] 3 ft £ 

i^M»:oLig£ij*/k ff$ l/<lii~3*;i/ffltvc(T-5;:£j&<T*So 

-«a [iv - 4] 




x -C00R e 
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R" B «**ia : PX««»S*lTl^t)J:t^«t Kn + ->y^;us 

Q, R'\ R 2 \ R\ R\ R\ R\ R\ R\ R - % v> wfctfxttlime©*** 
>K -»s£ [1-4] 

*£>-Q-m, ft) 0 -4j 
' OH 
^-^^-CH-CH~,1|--C-(CH 2 )-6=C- (CH 2 )-CH-(CH 2 )-COOH 
FK R 5 O R" R'2 

15 [it4\ 

Q,_ . (>_ - O- - 

QvR\ R 2 n R\ R\ R\ R\ R\ R\ R}\ R}\ v> wftCxIilOEOfttt 

20 S3£i£7i;i. -JR« [I] T'^$n**^t^©9 iC+OA*^ [b] 

OH 

— (CH 2 ) -C = C-(CH 2 ) W -CH-(CH 2 ) X — . [b] 
R n R ,z 

(i cjcfe^T, r>\ r'% v N wRafxiiii5E©«ift^^r-r5) -essnss 

25 T*5tt£«|. IP^ -JK^ [1-4] T£$*l*tt£«te£/£r*fc»0S2 

[iv -4] •c*$n*^^*tt^t-r5Ri6iix 

4\ 12-1-5 hUT-b h*->/<-3-^>*ffl^«5 % miWxX.^-^ 
> (Dess - Martin) mt ; t£ft**1r 'J ;l/<h •> K£fflO 

30 S> jjfrt** 9 > (Swern) Bft ; 3BHt<(*V • f U i? ; funtu 
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5 -5 -^*t^Ox-f;i/a ; 01*14*7 -l? F-h 7-1? h ftg? 

gjsfigi4. «effl-rs»4tino«aipic«j:o*tt«*^ ant* -ioo°c^ 

10 R&mmt> a*8\ 5 #fi3~7 BHU ff £ U < 14 10 #Ra~24 B#Fb1T'& 5 e 

[1-4] o^^^-rsc^^-c^-So 

flAMHRS; [IV -4a] 




Q> R l \ R 2 % R 3 % R<\ R\ R\ R\ R 8 \ R«'\ R'» N v, wRO'x {41512© 
-4b] 
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COOM 



10 Q. R'\ R 2 \ R\ R 4 \ R\ R\ R\ R 8 \ R"\ R ,3 \ v, w&O'x l*BUfe© 
R 00 — N = N 

ft^ftS) T*Sn*77U*Mt»l*^fflS#«C.tHJ:0> ±KS!iftj* 
7T'!f*4<!: UTteffl$ftS-je3$ [IV- 4] ©4t£${CttCT*tt£#l£3fcii 

20 ±IB©>*i*fcJ:9$£ftfc-«5*; [I], [1-1], [1-2], [1-3] Xli [I 

-4] Oft^DVI'M^ «;L«i/y *y;K «ft*IMM)t*Str*«*5 

25 -jfts: [i], ci-i]> [i-2], [i-3] xii [i-4] ©ik#«jw, utttjc 

So 

30 &£TOtt;S£T'£T^rf 5:ii<t#4, 
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HK [ii] > [HI]. CV]s [VI], [VII], [VIII], [IX], [X], [XI], [XII] 

ty^f^^l/^^h'J - (J.Med.Chem.K H10#. 717H (1967 
50 ; IH725H ; x-r-^t/ ♦ • y ; tuu • yf^if^- . 
5 h 5 >-tf ^ •> 3 >I (J.Chem.Soc.Perkin I) N 1978 ^ N 1636 H ; *r I X }> 

(ChemXett). 191H (1980i£) ; [^375H (1984^) ; + - 

Chem.Soc.Chem.Commun.) , 1984^ N 579 H ; i> ■t—i-Jl' • if? • T / U 
*>-y;*;t/« Vt^xf-f - (J.Am.Chem.Soc.k ^104^, 5716 H 
10 (1982^) a£#J&] XJicn^fD^ffi^^-T^^ &*lMi£T©mK{;t 
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Q, R"\ R 2 >, R 3l \ R<\ R 3 ^ R B > R^RUR^ltm^OPM^ U X&^u 
*§HififtlwJ:n«^ BVW<t&® [II] lix -J&5tlTg$n^ - h 
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mzm £ *t-«^6 xm $ nzits® t u mts® 6 \z-«s&i xm $ 

5 So 

«g l © l * ;Uc*f Ut\ 7;u*;u y A 2 X(27;u*/i^' D-+- 

■rn<drKtt*#Tiw*D7k»»-r* c iicj: off fc>ns 0 

it- 70°C~50°CT'£> 0> gJ&HIBIWU a*ts 5^48^r B 1, b < 1230 
is ^^-24 MX'* So 

20 fipbtlSa 

SfCz&gi*. am\ o 9 cnccNLS^{ifflt^s?§^©^tT% sjs^(i3o 
30 y <f-)\>*>Mk m; 7 ^ k»©#^p h >&&m®s xitmmmom&® 
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ffi»i?'fy^o^7; K, 'JfOAt'^ b * KH© 'J 

^^7i Ka:m«>f-^';f">A % 7*5^1/ 'J ^>?A S tert-7>A>'J 
^/^©T-M^HJ^A ; flj*.^ h ij 7 A./ h + -> fs\ ± y ij^Ax 
h * •> Fx * ll 7 A tert - 7" h * > K^©7;U# U &B7;Ua * •> K ; Wx. 

n*mti-bv*^ ymituvvj*, *wv)f-t>j*m<D*MitT/u*v 

< te-80°C~100°CT&9> aCRMHii, 10#ffl~48B$|HL L < 
l*30#P5~24B#r B TC**o 

7 3 ft* 7 5 Wt£&*l*;Utt^US#]^k ff£L<(il~2;&7l/fF 
* h 'J 7 A, 7K^k';^7A7;U^-7AH©7K^t^)S^^ffl^5*\ 
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fZJ Z>l*MZ*ibT, ff*L<(ii~5*;l/-C* 

SR«5cK*stt^ at5c»j<DaK®(=«k ») N as x man** j - 

-&£3T*a£ftS7;M^u^x. + -,uia£ (Xli7/u^;u^uv>M3l) 
£T±fS£!i££ A Tie** $ tltzXm&Z® £ £ f ijffl -?£ 5 0 
* c i 13 i 0 9&j&+ £ z t i o 
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pip 



49- 

rSP-^Aj^-CH-C-R 5 

R 4p> Cy 0 
6 



pip 

^•^Ar'-Q-CH, 



reduction 



R 3p -+- Ar 2 -CH-CH-OH 

^ A- 

8 



DCH3SO2CI/TEA* (orPBr 3 ) 



R 7 ^ 
( 

pap" 



2} ( ; Ar 3 -CH 2 -NH 2 




^->^ I CH 
R 3p — ^— Aj^-CH-CH-NH 

[n] 



* triethylamine 



C- 3 - 



30 



Qx R'\ R*s R*\ R 4 \ R% R\ R 7,, R^R"{iitife©^i*^Wf -5] 

;u# 8 i3-jfta z -c* $ t i >4t&mzm £ -a- s c t c «t o w&t * 

JMfcS?* vrff-frTfrX^U^ TKSMfcU DATA'S -*A % h 'J sec- 7 
f--M<*fl:*'>*y*"5'A (L - selectride™) H©7k3im:&JSft{*£fflt*£ 
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7^7* K7S K*®#7n h >ttStt»^(D^gtt^X(i7K> 
x— x^ux—f/k $M v^n fcVux— rVk ^t^Ux-t^W S J 
©*^^Xtt*©«&*K*j&<ttffl$tU ^{Ch^l/x> N mt*Ti/y 

tVUx— f;K i?yf-;|/x— f;P N ^ h*S/x*> x fh 7 
* > N •> ? o ^^-^ >«©JttK£iWfc**S ; fl|*Wtt > s h ;ux >n 
^;>x-x;u N fh7k b' o 7 5 >Wfrft£ U \ 

Kauri** mn. -8o°o~ioo°c, fttL<ii.-7o o c~~4ovx'$>K>. Km 

B#Uii„ 55MBH2BIBU *fF*l/<li30»ffiI-24^-c**o 
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5 T-»S: 7 $ tl S 7 $ Wfc£«*flU8 $ -g- 5 C £ { I J: (J n 0 Zt 

So 

(*- 20°C-80°CT'*<9. Rl&SISfcU i§#> 5^H8^ S U< 1230 

igg©??£TKfT9 Z t So 

^ J^K^ h »J 7 A x ftB* ij 7 A. h 'J 7 A3P©&«lgg 

Xttfll*.!* h 'J xf\/l/7 $ N -x^/l^-f v7d tVU7 $ £ 'J -7 > N 
25 N. N - 5?* ?-jU7- U >*OtflMtt*<*tf £ft*, 

RftH««*H att> -50°C~150°C\ ff* U< l3-20 o C~10(rc-e£?K 
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10 



R i P 



R 3 "— C- Ar 2 -CH-CH-OH 0 DEAD* 1 , Ph 3 P, Phthalimide(orHN 3 or DPPA* 3 ) 



R^-^Ar 1 — Q-CH 2 



z*/^ « R 5 ' ot( i)CH 3 S0 2 Cl,TEA* 2 
* 4p 8 & V ii)Phthalimide(or 



ii)Phthalimide(or NaN 3 ) 

* 1 diethyl azodicarboxylate 

*2 triethylamine 

*3 diphenylphosphoryl azide 

R lp 



2) NH 2 NH 2 (or reduction) &-\^Jr X -<±~CH 2 

" R 3p -(-V-CH-CH- 



... -NH 2 

R 4 " 9 R 5 



R lp 

16 R 7 > 



l 2 



R* 



Ar 2 -CH-CH-NH 




2) reduction yCS " I 

R 4 " 



20 K4 3 > 



Qn R'\ R 2p s R*. R 4 \ R\ R\ R 7p R^R 8,, {ifrjfE©.«^^Wt- -5] 
so s?K«0 **!&U »l»Tb K5 5?> (XttiB5c?W) *fB3a*T7*;M' 
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S Kg£Rfc5& (XttTi? K»*«5E) UT~«SCS-C»$n«5T$ >{*«.«i6 

fk3*Kfc^Tcfc<*D£*lfc. 7^3-/1/^7; >^»"r<5&«<D£fifc£ 
&R tf©Sfc#*<fiJ J8 T $ -5 o flJ A If 7 7 * * )l # >m * i f- 7. x ;k 
HJ7x-7l/*X7 4 >RCT7*;W5 K (Xtt7S^k**K£U<li2?7 
x-yU»J^7 5?K) ifiW#IigRfc*fT$JK X(ihUx^;U7 

-'WkU ft^T'^SoSST, K (X(i7->fk*H;7A) £ 

x*>, "si/ify, h;i/i>|?^ £ fcX/l/*-;WtSU 7*;^* K (X 
ttTSMfc^MflA) ^litS-ft^f-l/^ ?dd 

7-r >Rtf7*;H-$ K (Xi*7^k7k*»«U<rti?7x-;U!J^7i? 
K) *<*n*'ft l * ;u«c > L«»*;k ff £ L < (i l~5 9 > 

7*;M- = K (Xli7i?^ h U 7 A) Sttffl^SSfST'li, 7 
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\*)Wl^Wm\*JK #£U<lil~2*;k ttzZO&femZtlZ h'Jx 
JK ff* U<lil~2*;i/T*»K &&P§©£g©#£T, 7*;M' = K (X 

T% l*MEt^La*l*/k#*L<{il~5*;b07*/H' = KRtftgS. X 
l47^t^hy^A*<ffiffl$ti*o *fc£©l»7*;M'$ K^fcicttfflS 

io ^^^ffl-r^cifcT^So K5-7>IC«J:S7*/M* = KS©fifc£E 
;i>tt^ bii^/k $FS L < li 1-10 *;ut* s 7 i? K#©*jfrffc&Jil#f 

is mJfE^tiiS^Oli^ Ef&fiftli* - 70°C~100°C. £f£ L< (i- 

20°C~50°CT*0> RfcfclflHix a#x 5^-48^ WZL<\130ft 
ffl~2mffl-?&Zo t K5v>>K«k.&7*/H' = KS©lfc£K&©i§£ N g 

100°CT*&^ Kftttmii^ ant. 5£ffl~48B#ra, ff* L < tt 305JBB— 24 
20 B#|Ht*5 0 7 5> K#£S5c LT7 i >&^&-r£KJST'{}> i§5r:^I<h U 
T7k*4teAMK**ffl^*l§^ EJ&fiflttt* 3^ -70°C-150°C, 'ft* 
L < (*- 20°C~50°CT'£> «? > Ef&SIWIi, a#x 5#|ffl~43B#fHU ff £ L < 

SJ&fifilis a#N Mtti* U^fcMJt *£$&©?&££ x\ ft£ 
25 L < {i30°C~100°CT'fc 0 . ElSB#IBItt. 10£IHK48B#Riu L< 
li30£IBI~24l*|Src**o «tt«7cfcJ;5S7c®«^ a*. 
O e C~100°C, fft L<liM~50°CT*»)s Eft*ffl{i % aHfx 10#B]~ 
48 BftRk U < tt 10 $HV!~24 B^Tfc -So 

-«a9"r«*ti*^tt^e.BW©^^ft [in ^xg-rsigii. a#s 

30 0J*.tf> * y -;k i^y-;k .x^/i/i~r;u x xh^t Ko 
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p4p 



R pl O-CH 2 -(CH 2 ) p -CH 2 
0 R pl OCH 2 (CH 2 ) p CH 2 Z ^i/^ O 



11 



12 



10 



R pl O-CH 2 -(CH 2 ) p -CH 2 



1) reduction 



2) CH 3 S0 2 Cl,TEA* 1 ,NaN 3 
(or DEAD* 2 , Ph 3 P, DPPA* 3 ) 

3) reduction 



R 3p — C^Ar 2 -CH-CH-NH 2 
13 



15 



20 



1) R8p_CAr3_ COR 6 
10 



2) reduction 



1) HO — C — A p — COOR p 

o Cm] 



2) mmmoMtttw&i; 



R 7p 



R pl O-CH 2 -(CH 2 ) p -CH 2 ArL/ 
— R^-X- Ai^-CH-CH-NH 



R 8p 



14 



HO-CH 2 -(CH 2 ) p -CH 2 p6 Ariy 

I CH 
- &*-(^^ 2 ^H^H-N- C -A p - COOR p 

15 



25 



* 1 triethylamine 

*2 diethyl azodicarboxylate 

* 3 diphenylphosphoryl azide 
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10 



15 



20 



R 7p 



HO-CH 2 -(CH 2 ) p -CH 2 p6 ArL/ 



R8p 



„ n / N o I ? H n J&RI3<3i»A 
R 3 * 5 — (— AT-CH-CH-N- C -A p -COOR p 



^ if h 

15 



/ 
CH 



R 3p -^-Ar 2 -CH-CH-N-C-A p -COOR p 
16 



R 7p _8 P 



T-CH 2 -(CH 2 ) p -CH 2 p6 ArlS 
PPh 3 or P(OMe) 3 or P(OEt) 3 CH 

" R3f> — G 4 r2 -CH-CH-N-C-A p -COOR p 

rS O 

[VI] 

K4\ R" (i*lfeS®ftK££*tt U ; 

A\ T\ Z. Z\ R 3 \ R 4 % R\ R\ R\ R<»&tf R p Ji|ifl50«l**#-r 

25 -5] 
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K (Xtt7iMk* h U 7 A) *ftfflS*T7 i >»1307^;u>f $ Kftfttt 
(Xli7* Ktt) *«!JftU ttt^Tt K5*> (Xii35E3iJ) ^ffl$^T7 
S KS^fifc* (Xli7S? KS^jStc) bT-&xtl3-e£$*l57 $ > 

UT-«5CM-C*$*l*fl:£4Sj£U R^«ll4lw-»3: [III] 

* c t k «k o «af * c <t#-et 

&®i*mm.-tz>jM t mmuurnvn oztwz, uit< ~> x, &&&& 

^ai2T**ft*te^*7;U3-;Utt£«ISli % WIEIKSiSBT- 

«a 6 $ n * 7 ;«/ 3 - ;m* 8 ^fiTc-r 5 is i nmi-fimx-'ft 
t»ti^7>'u=j->'K**^-«^i3T^$n'57= ywzmktzjM&s m 

l58!!iftftC-C-»S8t?a$n*7;U3-;H*^^7 $ >#9£S!!jii-f £lg 
xmii, BWSl!!iSttC-CHRagT«$n*7$ >(*^^HRS [II] T'^£ 

n*<t***«ar*iai:Bi*<i:»flc-e(T^ct*<T# % l^-,^ s 
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KXI4*©K*5ttSI»#i:OK«?«, l5IE«iiffill=*J^«-«^ [II] 
*tlZil£fa£-IB& [III] T«*n**/l/iK>»X«*©Rl6ttlMI*t 

Df^f-f 7 • yfr—"f7s • -f > • -t—jjs-y $ • '>>-fe^x (Protective 
Groups in Organic Synthesis). T.W.^'J-> (T.W.Greene) 1\ John 
Wiley & Sonsft (1981 ff) #H] H*<fiJfflT^5 0 

-*a is -c* $ niit^cifiHi^A u-chrjs; 16 $ n s <ft£ 

Bj*«iarr*xgi^ 0Jx.tf^nywbSiJ<i:LT> M^if^-fk^^-yu, = 
-&i&i6X'mznz{t£®frz>BV]®it&® [vi] ^jms^sxgtts - 
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* fcW & < ±K5£T-£ 0 X/gf h 'J y f-;uxiiffi 0^ h'J x^ 
s t>l6Kftffl$#Sift£(i. TOfcH#Uttt^igtti6jiifij6\ .toff 

80°C-150°CT'*Ox SftftntU 5»IBK7BIB. ff*L<ttl*|« 
10 ~24B#rBlT'£* 0 
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mm 



R p2 0^ 

R<p 0 £p3qXH(CH 2 ) p CH 2 Z r4p^^ 

4 17 18 



II 
0 



1) reduction 



R p2 <X 

pp3Q^-CH-(CH 2 ) p - CH 2 



R 3p -^Ar 2 - CH - CH - NH 2 



10 2) CH 3 S0 2 Cl.TEA* 1 ,NaN 3 U 

(orDEAD* 2 ,Ph 3 P,DPPA* 3 ) ^ 
3) reduction 19 



is 



20 



1) R^-Q Ar^COR 6 
10 



2) reduction 



1) HO — C — A p — COOR p 

o [m] 

2) #as©3iR*)i8i 



R 7p 



R p2 C , 
R p3 0 -CH-(CH 2 ) p -CH 2 p6 at? 

► R 3 P-t-Ar 2 -CH-CH-NH 

20 



p8p 



H-C-<CH 2 )„-CH 2 p6 X 

J > 

-^Ar 2 -CH-CH-N-C-A p -COOR p 

Cvm] 



R 3 "- 



25 



* 1 triethylamine 

* 2 diethyl azodicarboxylate 

* 3 diphenylphosphoryl azide 
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A\ p N Zs R 3 \ R 4 \ R\ R\ R\ R*SCfR»(iiJjfE©^i*^Wr5] 
*»»fltfcJ:*il** SWOflAfc [vm] li, -«5JC4-e3E£ftS 

K) xt* m; xf-;u7 $ >$e©*gg©#£7\ mt* * > 

K (Xtt7-7ft^- h U 7 A) £flMB$ii:T7 ^ >{*19©7^^-C = Kfttttt 
(Xtt7*K«0 *«U *i>tt K5-7> (XliiSroSPJ) *ftffl*«7 
*;l»T ; KS£I»* (Xli7* K«*«5£) LT-»5!:i9T'glStlS7 ; > 

is LT-»S:2Q"P«*tl*<t^«iU 8rtte«j2GK-jft£ [III] X'ZZtl 
Ko7 5>^©»iSE*-C. HSU p- hyi/x>*;l/*>K3f©g: 

B»iai(i, ant. 5»m-48i*iai, ff*L<i*io»w~24iMB-c**o 

— *S4-ca$n*y h >frfrt>Eto<D4t&to [VIII] *«!£*-**-?©& 

*>*ffC-r s&igt H*<c*#*<affl-e* *„ 

c t \z J: 5 c <b*<-c# -So 
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R 3 ^ 

I 

p4p 



JP 

ID 



Ar^Ho-C-R 5 



R P4- W 1 -(CH 2 ) p -CH, 



R^kCH^pCHjZ 
21 



tfp^"^ O 
22 



10 



1) reduction 



2) CH 3 S0 2 Cl,TEA* 1 ,NaN 3 

(or DEAD* 2 , Ph 3 P. DPPA* 3 ) 

3) reduction 



R p4_ w i _(CH 2 ) p -CH 2 

& P -C-Ar 2 -CH-CH-NH 2 

tfv^ R 5 
23 



15 



20 



R 7p 

1) R 3p -^^r 3 -COR 6 
10 



2) reduction 



1) HO — C — A p — COOR p 

o Cm] 
2> «asos«wi»4 



RP4_ w l_ (CH2)p .c H2 r6 / 
- R3P-i- Ai^-CH-CH-NH 

^ if 

24 

H- W 1 -(CH 2 ) - CH 2 F? 

R 3 "— (- Ai^-CH-CH-N- C -A p -COOR p 
j^p^ 1 ^ rS 0 

Cxn] 



25 



* 1 triethylamine 

* 2 diethyl azodicarboxylate 

* 3 diphenylphosphoryl azide 
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A\ p. W\ Zs R 3 \ R 4 \ R\ R\ R\ R"SO'R' 
*Siai&KJ:*ll^ §tt©4b£#l [XII] I*, fcjfclc, -&it4-C^SftS 

K) £ftffl£-t*-<5*\ XI* h 'J x^;U7 i >^©^S©??^ETx ttffcy ? > 

K (XJiT'^k^hU^A) £ftt3$itT7S:/fc23©7?yM'$ KftStt 
(XliTS? KflO **KftU «i*Tfc K5i>> (XliiKaW) M$^T7 
*;M" $ KK«R*£ (XJi7^ K**»7C) LT-jS^23T'g^n-57 c > 

R* £ft?kiK£<DftK££ LTIifiiESilxifcllc 

20 R' , W;W7 , MOfi«ifi)^ ^^^7h£©£a£<kLTI*Hij 

immm i £ie«®*K£©#«£*M-r * ^ t^-c* s„ 
-«3S4-c^$n4^h>^^g«©^^ [xii] s-ssit-r s£T'©& 
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mm 

R 7p 



10 



25 



HO-(CH 2 ) p -CH 2 r6 ArL/ 



R 3 P_LAr 2 -CH-CH-N-C-A p -COOR p 

R 4p^^ R 5 0 



[XH-a] 



Z^CCH^p-CHa r6A^^ 

R^— £-Ar 2 — CH— CH— N- C -A p -COOR p 
j^p-^^ R 5 0 



CX] 



15 K^, 



A\ p. Z\ R\ R 4 \ R\ R 8 , R\ R^so'R^iinieoE^^wr-s] 
*««ttCJ:ntf, gftOftfttt [X] tt, HBtt [XII -a] T«*ti5 

[VII] 

r 1 p -n 

75 Ar'-fCHzJn-CHz-T [VII] 
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Hftai6^*<*ttStt^frS>-Htt5$ [VI] T^$tl5^«aSliSt- -5^ 
s fcfcfllfcT. HHSCCXHI] 

D^' - (CH 2 ) n -CH 2 -z 1 [xni] 

10 o- . 

tt*>\ HKj* [XIII] T^£ft*tt£^lim&n Q n£^S;K #%#Jf5*£© 

R< COOR d R a R c 

K v base . I i 

R a CH 2 -COOR b + H » R b -OOC-CH-CH-CH-COOR d 

""COOR e COOR e 
25 26 27 

R a R c 
HOOC-CH-CH-CH- COOR* 



20 



25 deprotection ^ [m _ a] 

[5Ctfs R'&tfRMilH-XttJIttoT^ Tk&M^ i£8&7;u*;ug N 7'J- 
;USX(*75/M^ug£ ; R^O'R'lilaJ-X^^oT^^^+x^S©^ 
Sg£ ; R b td:tert -7^Ug, ^>i>;ug, ^>Xt K'J h U 

30 *!JftftHttlWIE-tta CHI] T'S$n<5^^© o hks: [HI - a] T 
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*aWKfcCJ:*itfx B#)<0*M>Wmm& [III -a] -^25T'g 
$ ft S , £ Jfflg arfgtt a ;u •> ;ug©£M R b £ 3 x * x;l/gf $ 

R<%.aR'<Di3JU#*i/jm<?)&mmt LTIi, tert -^^sn© 

h 5 b K p 7 ^ >3©*rgtt?gi£*> #J;K*7j<5iMt:x H; -7 A, ij r 
K3P©i£g©#£T. H&it21^SftStt£^l;&;M;*fLT> -J&3;26 

*;K£^L4>:§iipe;k ff*t<li 1-1.5 *;PT*5 0 

Sfci&Sli. - 100°C~100°C\ ff£ U< li-80°C~g&T£>9. £ 
CTRJ]^ 5#ISK24l#R!k ff^L<{ilO^P B 1-lQ^T'*>5„ 

-«SiC27Tg$nS^»^gDU©^;U^^S|a|^ [in -a] ^©Hfc 
G^EfSli. LTte, £ag©S8IIK£9*ft*'ft&###Stt 

^-ffli ^t. u < li- 2o°c-5o°c©igfflT' loftrn^tiffflxm? zx& 
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S©ttlI*ffil*Tx ff£ L< l21~20kg/an 2 ©7k£ETJ^ U< I20°C 
~40°C©|qST' 10 #P B 1~24 *m&ftk95c'J- *#&3?;&W £ft* 0 
[HI -a] -cmZtlZft£®^ HBK [III -lb] 

HOOC-CH 2 — C— CH 2 -COOR 14 

H y ""b00R- [I I I -lb] 

XliHftS [HI - 2b] 

HOOC-CH 2 — C-CH 2 -COOR 14 

H /X COOR- CI I I -2b] 

*] r«*n-5**«tt^^»«. -hrs; [in-b] 

HOOC-CH 2 -CH-CH 2 -COOR' 4 

T [I I I -b] 

COOR 13 

R ,3 SO f R'Mi[s)-X(i^^^T> ^;i/t:+^;H©ftii^t 

sc. ±le•c^^nA:c^■rtlA^-^£D•>7X7 l u^^tti*^ N floura* 
*©»*fflt^Ttoa-r*^i;c«tf9, hbk cm -ib] xi*-&xs; cm - 

2b] 
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10 



W x — CH 2 



W*-CH 2 



r3p_L_ Ar^-CH-CH-OH- 
28 



R^OCOR 1 
29 



30 



W X -CH 2 
31 



15 



20 



25 



W X -CH 2 



^0 

R 4p 



(R) 



R 313 — (— Ai^-CH-CH-OCOR' 



30 



R5 



R lp 



w x -ch 2 

R 3p — ^""at 2 — CH— CH-OH 



32 



R"-W- (CH 2 ), - (:;i:fci>T> p' (iOtt 



R p2 0 

RP 3 0 :CH-(CH 2 ) p - (C CKfcl^ R«. R^RCKpliHiJieo^^W-r-S) T' 



^£ft£g£ ; R'lijK^JlTOli^ f-;U££ ; R'li&SKT/U*^ 7 'J - 
30 ;ugXlifi$7;u*-;ug££i*L ; 
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8l!jftjSIIiB5IEHftSSXti-j»ai2, 18^ L < (422©3KcJdSUW*<fc L-T 

fi*ft7yi/*A* ; 7 x-;^. ^7f-;Ugl?®7 U -/US : 2 - 

*^>> ^7^>> 7-fehxhij;^OT;^MTOiiJlif4T'^-S-«5J: 

•fc*©S(^ tt&tl28<I*tLT> MJfc"e0.01~100 9^ ff* L<li0.1-20 

25 ij tf©§UIf2> Pseudomonas sp.i^fc© iJ/<— fe\ #J*.|£ j» gf-A 

LIP™ (*^«F«) tfcWMU*. 

30 mm&mvmmit, mu<t&to28izttiXs o.oi */Ki^MMg 
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m*JK Oft U<<4 0.1~1.5^UT*&S o 

RfcUmit. iiSx 0°C~50°C> ff*L<(imS~40°C-C^'5s RjffiM 
(4, mi%, 30 flfeW Bfiik J* £ U < 14 1 ^-48 BSfeTT&So 

-^30 £ ft* i*x;Uf*®tofc#ft?5j£;t4, gM£Xl4iggte©&# 

•>jib7>x7 <? (pft) stt{c*f-r5 5o%nasaig ac»ffi) 

io (1) PFTOISS!! 

PFT 14. Wa(D^®&Wft&3O%-5O%0tmmZ*m^TftmU 

^7 7^-{C«i;o-C^8iL/c [7^7 (Reiss) H> Cell, m62# N 81-88 
H (1990^)]. 
is (2) PFTg&©8'J£& 

PFT gttOfll^tt, H - ras * >/ <9 %tb * I >I4 K - rasB * >/< t C 

*>© (b'*^>flljnLys-Thr-Ser-Cys- Val - He - Met) ^^U^ 
)\<%MWt U [ 3 H] ggS©7 7 ^^HfP 'J (FPP) ^t'U-;^- 
20 UTfTteoft [?-fX*?x Methods: A Companion to Methods in 

Enzymology. 91 #3^, 241 - 245H (l990^)] o 

[ 3 H] il»07 7;^^h'D'J (22.50/; 'J*;U) fck f > 

2*5 > K— » — £ U 7-*±«fc f) PA U/Co #«»07 r /u* ->;u f □ 'J >g? 

(4, 7 h 'JxW^-7A*X7x^ bt bv>X h7>X7r^ 
25 V-;l/£hy*oa7*h-hy^«fc»Ml::££|£U XAD-2 Vv^-h^U 

(Cornforth) Methods in Enzymology, 915^ 385- 390 H (1969 
*)]. 

H-ras*>'N*?gl4, 3 -tHIS! L£ [^7* (Gibbs) 

30 Proc.Natl.Acad.Sci.> 981 5704-5708H (1984ff)] 0 
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H-ras? >'*?n&-7ls-J\'%:?§frtLtzFFTKjfcm&^ 25 n 1T$> 
On 50mM Hepes pH7.5/50 n M ZnCl 2 /5mM MgCU/ 

20mM KCl/5mM DTT/0.6/*M *-Jlh5>X [ 3 H] 
h*P »J >&/25 /iM H - ras 9 7 » HK**PFT (Q--t?7 7 

k**f- Xtfla Lys - Thr - Ser - Cys - Val - He - Met Zzfls—JlgM 
fttLtzPFTKmmmiU 25//lT'$><9. ^Ommt. 50mM MJx-Cl 
pH7.5/50#M ZnCl 2 /5mM MgCl 2 /20mM KCl/lmM mi/02% 
n-*?1-jU-0-D-?JUa t*7> v K/0.6jtf M [ 3 H] - 

7 y ;U* >/U fcf o 'J >®/3.6 /z M b"^-^ >fl1J0Lys - Thr - Ser - Cys - 
Val -He -Met/ 5 -y M8r**PFT (Q — tr7 7 n-*#S) -C**K 5J£ 
SSIi37°C, ffiWffttlffllloam; SW^O^T'Wo^ 

H - ras 9 >/<^«ri/-^5S(*4 Ufc**KJ6£«#J* % SDS - 
PAGE ( KxS/yuttK* h U •> A/* y 7 * y ;U7 S Ky^MlftjMft) *c«fc-> 
T^Lfeo [ 3 H] £IS©B£Eft£j5J$9£2% SDS/50mM hUX-CU 
PH6.8/IO %isa.-?a-X/5% 2-JjUi7hi-? ; -;t/£#i^Sj& 

#T3 #iwat* u 12 y 7 7 y ;u7 ; fox? ry^-emm^R U [ 3 

H] flltt® H - ras ^ >/< ? W£ EN 3 HANCE™ (- ^ -><> ^'7 > K- ^ - 

■CHTa^Lst C^x-AtT (James) Science^ ^260^25^ 1937- 
19425 (1993^)] 0 
H - ras 9 >'<*K*7"U-;l/gS#£ UcPFTCjliJ^i, MI=J&»«B!l 

fly-J^mm^ [ 3 H] -FPPOgsfin 
l3<fc0PM&U 0.5ml©4°/ 0 SDSO«aDlcJ:»)«^©J:C^nBlC#jhr*o 
WC 0.5ml © 30 % h y * a D#®£j&to u «fc < ?1£ LfcSU 4°C 
■C60»BB»BLH-ras^>/^K*a:l*3F*fc. C©Kl6***7y 
>GF/B7^;U^-{Ci0^ff»aUfco 7^;l^-£2ml©6% h 'J70 
a£FKT'6l!Dft#U 8ml©i/>^l/-x 3 >^7^x;l/ (^'J7>/;l/p N y- 
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xX^fctSS!) £»£U ftOT^y ^v>TRI-CARB2500TR >> 

PFT igtt©SI£ tt, t'^-f - >ttflO Lys - Thr - Ser - Cys - Val - He - 
Met £7* Iz-^SSfc £ L X t> ff 5 £ £ fc 0 fcf* f - >f+*D Lys - 
5 Thr - Ser - Cys - Val - lie - Met £7 t U 7 L/-;U^# 

[ S H] -FPPO»aDlwJ:0MJ6U 0.2ml ©2mg/ml$->]flij»7/i/:/$ 
2% Kxi^HBK*- h U $ A/150mM NaClj^jOKct 9tl$£©«fc(,M$R8K# 
ih-f^o 0.02ml £D7 t'x-f >7#o-X (t'7-X) £fia;L30#M 
10 jfiLT [ 3 H] -1 7 Jl>*i/fr&<Z>W!aLfz\i* f-yfttnLys- Thr -Ser - 
Cys- Val -He -Met* 7 t*fM >7#n-*K5fc#l;:££$-£7t& N 1ml 
©2mg/ml * i/]fiiyt7;uy S > (BSA) /4 % Fx Wl/Ulfc*- h D 7 A/ 
150mM NaCl-CTtf-r-f >7*f a-x£4[°l2fc#L^ lmlO->>f-l/--> a 

is T > TRI - CARB2500TR •> >x U- •> 3 >*7 ^ >^ -"Ctttt L£ 0 

AISM <!: UTffl I * & ft* t**f - >ffijO Lys - Thr - Ser - Cys - Val - 
He - MefV/^^f- Kl^ Lys - Thr - Ser - Cys - Val - lie - Mefs 
7 9 1-7 f- YZT-fvJ K'^tfi/XxAX^T/MSlA^f- Y 
^tf-T'TO^ L> 1/ ^ XIOC 2© Lys - Thr - Ser - Cys - VcJ 

20 -Ile-Mef\7^yf- K©a-7S y3fc3££N-fc Kn + S/1f^S/-5 

7h^57-f- (HPLC) II«t*)fflS!!Lfco 

#&BJi©<fc£^©PFTKiS5&'N©i&»nli> ^46, i?y^;l/X;U^+> K* 
£«©l%Sfil (0.25 /zl) ilC^oTlf^o^o 
25 *HWO^«JOPFTSttiC«f-55096|fiS»K (ICffi) 



30 
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its® 


ICgo (nM) 


mmm 34 


0.53 


! $mm 45 


0.15 


$mm 59 


0.46 



7x7— tf (pft) mnmzGtzovvimmmtbTGmT'kZo 
-mx [i] x^ztizitsmt. &uxwmnwz&5.?zztfrT'%^ 

x&-rzzt&x$z> 0 *%w<D4t&®z®mmzm^z\z&tzt)^ 
mm\z&i>ik^ mM¥mzft®$nmm\%imZT&mmut<?)'&tk5- 
-r s c t fe^i-e*^o zo&vmamt utj*. mi^mza^xmm 

15 <t??>^ ■r>'7 p >^ *§IHr;Up-x x t Ko^T'a tVM ^;H?yUn- 

*>J>7y*X* efe7-tr'J>, ^^W&7;l/i >&V?**->-}A N « 
<9^^;U->^A N *x>g s ^>&=f-h'J*^ tb*a*->7vt'Jl 

20 3 HIBKrKiX-r/k # 'J i/xf- u t -7 ->jfc % * y t*- ;U f p 'J 
Up-;k ^of^ mj >X(it Kp^-^ypbVi/^^nx+zh'j > 
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immximmz-tx < , mizmm&&m\*i&m ux *> «t<, ^ 

cft^o&tfijte. *^o-(l:^^m^J©i.o~iooM%. ffiu<u 
l.0~60M%©giJ£X#W1-*::i:#X£So CtlbO^Jl^ ztz, fern 

fSffl^KJ^Stt*^ H&KllD&^Oig^ )£AlB&/:9 N 0.01- 
20mg/kg£l~&[5]i;:#tfX N ££2Niln&^©ll£li, 0.002~10mg/ 

n tt 0U at; # % #y 

ft £ K ck o X {5J £ ISS $ ft * *> © Xlitt \,\ 

N - ((IRS, 2RS. 4E) -2- (4 - ^ o p 7 x -;U) - 1 -y ^ ; u-5- 
(2-^7^;l/) -4-^>x-;U) - N - (2-^-7^-yUy *AA ±>JW<* 

#%0IJlXi#£ft*:N- {(IRS. 2RS. 4E) -2- (4-?DP7x^;U) 

- l -y^;u-5- (2-^-7^;u) -4-^>x-;u} -2-±y^j\y/f- 
J^7i >237mg^mt/^Uy2mUzmmb> 9 uu*JH JUS 
^^KlOSmgi HJifTUTS >83/iimtlSt'l^Wl/:o K 
fCtt^MEEKBiftx »it*T- h7 k KD7 5 >3mll3»/J?U l£JE*lMfc* 
MJ 7 A7kig&3ml£fln*XMfiX 1 $IB|»$ Lfco 1 ££ttK4xnl 

* y -;u= 5o/i] -cwassL jnt> * b > t^*n- xommxtomtz z. t 

ia^> «fifb£1&235mg OR* 74 96) 

■H - NMR (CDCL, + CD,0D) 5 : 0.93 and 1.00 (total 3H. each 
d. J = 5.1 Hz and 6.5Hz). 2.25-3.53 (8H, m), 4.48-4.95 (3H, m), 
5.30 - 5.62, 5.64 - 5.77. 5.85 - 6.00. 6.29 - 6.40 (total 2H. each m). 
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6.92 - 7.98 (18H, m) 

FAB - MS : 634 (M + H) 

±£K£TI5*4£ LT&ffl LfzN- {(IRS. 2RS, 4E) - 2 - (4-^dd 
7x-;P) - 1 - 5 - (2 -^7f\>l/) ;u} -2-^- 

5 7^;M S >Ktt*T*M$-r*7 $ >mm#*m\ ftkliH» 1 £ 

N- {(IRS. 2RS. 4E) -2- (4-?an7x_;U) - i - y ^ ;U - 5 - 

[l^±y±M -4-^>x-;u} — n - (2^t2±Zk2L±Zk) *ikdg 

•H - NMR (CDC1 3 + CDaOD) 5 : 0.95 and 1.00 (total 3H. each 
d, J = 6.1Hz and 6.3Hz). 2.32 - 3.54 (8H. m). 4.26 - 4.93 (3H, m). 
5.30-5.44. 5.70-5.82 (total 1H. each m), 6.51 and 6.82 (total 1H. 
each dd. J = 6.6Hz. 15.0Hz and 3.9Hz. 10.4Hz), 6.91-7.88 (18H. m) 
15 FAB - MS : 634 (M + H) 

N- {(IRS. 2RS) -2- (4-)on7i-;b) - 1 -y ^;u-5- (2 

am 

20 'H - NMR (CDCU + CD 3 OD) 6 : 0.80 - 0.85. 0.92 (total 3H. m and 

d. J = 6.6Hz). 1.08 - 1.74 (4H. m). 2.27 - 3.47 (8H. m). 4.11 - 5.35 (3H. 
m). 6.83-7.86 (18H. m) 

FAB - MS : 634 (M - H) 
H«!i0J4 

25 N - KIRS. 2RS) -2- (4-7pd7x-;U) - 1 - y ^ ; u- 4 - (2 

zl±2 H*^) 1±M -N- (2— i"? A,) ^WjWAj 

'H - NMR (CDCU + CD3OD) 6 : 0.80 -0.95 (3H. m). 1.89-3.89 
(8H. m). 4.58-4.93 (5H. m). 6.74-7.89 (18H. m) 
30 FAB -MS: 638 (M + H) 
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N- {(IRS. 2RS) -2- (4-?do7x-;U) - 1 -y^;U-4- (2 
Z±Z±M t±M - N - (2-^7^;M^;l/) /7;l//<^>f;uyf-;U3/N 

5 «H - NMR (CDC1, + CD 3 OD) 5 : 0.72 - 0.84 (3H. m). 1.73 - 3.52 

(10H. m). 3.95-5.30 (3H, m), 6.93-7.84 (18H, m) 

FAB - MS : 622 (M + H) 
HJ60J6 

N- ((IRS. 2RS) -2- (4-^PD7i^) - 1 -y^-;b-6- (2 
10 -t7f;i/) ^*->;l4 - N - (2-^7^;M^;U) ft;t//<;&>ouy ^;t/ 3 

'H - NMR (CDCU + CDsOD) 5 : 0.85 and 0.89 (total 3H. each 
d. J = 6.5Hz and 6.7Hz). 0.93- 1.72 (6H, m), 2.25- 3.48 (8H. m). 
4.03 - 5.30 (3H. m), 7.02 - 7.82 (18H, m) 
15 FAB - MS : 650 (M + H) 

N - {(IRS. 2RS) -2- (4-?nn7x-;U) - 1 ^-5-7i 
-7U- 71/) - N - (2-j-7?)U* f-j]/) tuW<*-{ JU/^j^o 

am 

20 »H - NMR (CDCU + CD3OD) 6 : 0.82 - 0.99 (3H, m), 2.55 - 2.84 

(5H, m). 2.98-3.30 (2H. m), 3.32-3.47 (1H. m), 4.44-5.45 (3H. 
m). 7.18-7.87 (16H. m) 
FAB - MS : 582 (M + H) 

mmms 

25 N- ((IRS. 2RS. 4E) -2- (4-A^->7x-il/) - l-/?Jl- 5 

- (2-f7f;v) -4-^>x^;u) -N- ±i£ tuw< 

'H - NMR (CDCU + CD,OD) 6 : 0.85 - 1.00 (3H, m). 2.25 - 3.45 
(8H, m), 4.20-4.30, 4.40-4.60. 4.55-4.75 and 5.49-5.85 (total 
30 6H. each m). 5.90-6.05 (1H. m). 6.36 and 6.38 (total 1H. each d. 
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each J = 15.9Hz), 6.80 - 7.89 (18H. m) 

FAB - MS : 630 (M + H) 
SHOT 9 

N- ((IRS. 2RS, 4E) - 1 2 - (4 - / ?;\s7 -5- 
5 (2-j-yj-JV) -4-^>x-;M - N - (2-t7WfA/) ±>)W<* 

'H-NMR (CDC1 3 ) 6 : 0.85- 1.00 (3H. m), 2.05-3.70 and 4.15 
-4.87 (total 11H. each m), 5.45-5.60 and 5.68-5.83 (1H, each 
m), 5.90-6.15 and 6.30-6.44 (total 1H, each m), 6.95-7.90 (18H. 
10 m) 

FAB - MS : 614 (M + H) 

mmmio 

N- {(IRS. 2RS, 4E) - l-/f-Jl-5- (2-±y^jV) -2- (4 - 

'H-NMR (CDCU) 6 : 0.74 - 0.90 and 1.11 (total 3H, ra and 
brd. J = 5.3Hz), 2.10-3.54 (8H, m), 4.12-4.88 (3H, m). 5.12-5.30, 
5.52 -5.64, 5.69-5.87 and 6.17-6.32 (total 2H. each m), 6.80- 
8.07 (18H, m) 
20 FAB - MS : 645 (M + H) 

N - ((IRS. 2RS. 4E) -2- (4-7Md7x-;1/) -1-/^-jI-5 
- {£z±7±M ~4-^>x-A4 -N- (2-j-7TJUS*)ls) jjjWj, 

25 l H - NMR (CD 3 OD) 6 : 0.85 - 1.01 (3H, m), 2.30 - 3.45 (8H, m). 

4.30 - 4.50, 4.60 - 5.05. 5.30 - 5.50 and 5.50 - 5.70 (total 3H. each 
m), 5.80-6.00 (1H. m), 6.26 (1H, d. J= 15.5Hz), 6.86-7.93 (18H, 
m) 

FAB - MS : 618 (M + H) 

30 mmm 12 
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N- f(lRS. 2RS. 4E) - 1 £jz±2±M -2- (4 - 

b U 7)l*a* ?-;U7x-;l/) - - N - (2-^-7^;l/y 

;U) a;U/<^;l/y?-;l/:3/N»l» 

'H-NMR (CDCW <5 :0.89 and 0.93 (total 3H. each d. J = 5.5Hz 
5 and 6.4Hz), 2.20-3.56 (8H. m), 4.10-4.26 and 4.95-5.40 (total 
1H, each brs). 4.38-4.92 (total 2H. m), 5.25-5.35 and 5.80-6. 
00 (total 1H. each m), 5.69 and 6.33 (total 1H, each dd. J= 10.2Hz, 
15.5Hz and 11.2Hz. 15.5Hz). 6.90-7.82 (18H. m) 
FAB - MS : 668 (M + H) 

N- {(IRS. 2RS. 4E) - \-/?Jl-5- g_ z ±2±M ~ 2 - 7 T _ 
;U-4-^>x-;U} - N - (2-^77-;M?7l/) tiJW^j )l* ^;lo^ 

m 

'H-NMR (CDCU) 6 : 0.92 and 0.95 (total 3H. each d. J = 6.1 Hz 
is and 6.9Hz), 2.22-3.60 (8H. m). 4.12-4.26 and 4.90-5.40 (total 
1H. each brs), 4.38-4.82 (2H, m). 5.45-5.60 and 5.93-6.08 (total 
1H. each m). 5.80 and 6.41 (total 1H, each dd, J = 9.3Hz, 15.5Hz 
and 8.3Hz, 15.4Hz), 7.09 - 7.83 (19H, m) 
FAB - MS : 600 (M + H) 
20 mfeM 14 

N - { (IRS. 2RS. 4E) - 1 - y f^kz 2 - (6 - / 3 - g 'J 2M 
-5- -A-^y^-M - N - ± 

'H - NMR (CD 3 0D) 6 : 0.85 - 1.10 (3H, m), 2.40 - 3.50 (8H, m), 
25 2.70 (3H, s), 4.50 - 5.40 (3H, m), 5.65 - 6.40 (2H, m), 6.80 - 8.00 (15H, 
m), 8.35 - 8.70 (2H. m) 
FAB -MS : 615 (M + H) 

mmm 15 

N- {(IRS. 2RS. 6E) -2- (4-?pp7x_;U) - I -y ^;U-7- 
30 7 x— ;u- -N- (2-^-7^>uy ^ji) ■fiji^^jjy/i- 
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•H - NMR (CDCU + CD3OD) <5 : 0.87 and 0.90 (total 3H, each 
d. each J = 6.9Hz). 1.02-2.20 (4H. m). 2.48-3.51 (8H, m), 4.06- 
5.35 (3H, m), 5.77-6.33 (2H, m), 7.07-7.81 (16H, m) 
5 FAB - MS : 612 (M + H) 

mmm is 

N- ((IRS. 2RS. 6E) -2- (4 - ? p P 7 x_;l/) - \ 
(2-^-7^;U) - 6 - N - (2-t7f;l/yf^) jjJW<* 

10 'H - NMR (CDCU) 6 : 0.80 - 1.00 (3H, m). 1.05 - 3.40 (12H. m). 

3.95-5.20 (3H, m). 5.83-6.51 (2H, m). 6.98- 7.85 (18H, m) 
FAB - MS : 662 (M + H) 

N- {(IRS. 2RS. 4E) -2- (4-^oa7x^l/) 
15 - 4 -^>f-;u} -N- (3-*yj;M =f-jV) tuw<* 

'H - NMR (CDCI3) 6 : 0.72 - 0.90 (3H, m), 2.26 - 3.64 (8H, m), 
4.10-5.37 (3H. m), 5.53-5.66 and 5.78-5.83 (total 1H, each m). 
5.99 and 6.27 (total 1H, brd and dd, J= 15.9Hz and 4.8Hz, 15.3Hz), 
20 6.76-7.85 (13H. m), 8.05 and 8.13 (total 2H, each d, each J = 9. 
9Hz). 8.08-8.50 (2H, m), 8.88. 8.92 and 8.97 (total 1H, each brs) 
FAB - MS : 635 (M + H) 

mmm is 

N- {(IRS. 2RS. 4E) -2- (4-^pa7 I -jb) - 1 -y f-;b-5- 
25 (2-t7f;l/) -4-^>x-M -N- (3,4-y7;l/^p/<>^i/) jj 

'H - NMR (CDC1 3 ) 6 :0.84 and 0.89 (total 3H, each d, J = 7.1 Hz 
and 6.6Hz). 2.30 - 3.92 (8H. m). 4.09 - 4.73 and 4.75 - 5.40 (total 
3H. each m). 5.66-5.79 and 5.89 -6.02 (total 1H. each m), 6.18 
30 and 6.39 (total 1H, each dd, J = 6.7Hz, 15.6Hz and 6.1Hz. 15.8Hz). 
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6.82 - 7.74 (14H. m) 

FAB - MS : 620 (M + H) 

N- (2-^>'/t^»'/'J;Wf;l/) - N - KIRS. 2RS. 4E) - 2- (d 
5 -»PP7i-^) - l-Jf-JU-S- (2-j-7*j\,) -4-^>f--;U) ft 

'H-NMR (CDCU) 6 : 0.83- 1.05 (3H. m), 2.41-3.80 (8H. m). 
4.19-5.30 (3H ( m). 5.72-5.91 (1H, m). 6.07-6.30 (1H. m). 7.10- 
7.72 (15H, m) 
10 FAB - MS : 625 (M + H) 

HH0J2O 

N- (2-^>V fbl f-x - )V* *)V) - N - ((IRS. 2RS. 4K) -?.- 
(4-^DD7x-Jl/) -l-y^;U-5- (2--h7?M -4-^>x-;L/) 

15 'H - NMR (CDCI3) 6 : 0.87 - 1.05 (3H. m). 2.38 - 3.80 (8H, m). 

4.02-5.20 (2H. m). 5.48-5.67. 5.83-6.00, 6.20-6.34 and 6.51- 
6.57 (total 2H, each m), 6.91-7.82 (16H. m) 

FAB - MS : 640 (M + H) 
HJ&0J21 

20 N - {(IRS. 2RS. 4E) - l-/f-JU-2- (3. l/>m-/7x 

-;U) -5- (2-+?rM -4-^>-r-;u) -N- (2--j-7f-;i/y^ 

l H - NMR (CDCla) 6 : 0.90 and 0.95 (total 3H. each d. J = 6.3Hz 
and 6.7Hz), 2.40-3.20 and 3.30-3.60 (total 8H, each m), 4.00- 
25 4.20 and 4.30-4.90 (total 3H, each m). 5.40-5.60 and 5.70-6. 
10 (total 3H, each m), 6.30-6.40 and 6.50-6.80 (total 4H. each 
m), 7.00-7.20 and 7.20-7.80 (total 14H. each m) 
FAB - MS : 644 (M + H) 

nmm 22 

30 (2R») -2- [N - f CIS*. 2S*. 4E) -2- (4-?an7 x ^;U) -l 
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#%#ij2-c'f#£ftA:N- {(is*. 2s\4E) - 2- (4-^u7x-/b) - 

T $ > 190mg. 4 - f-;U7 ;;t*'J 5? >75mg&tf#%#J3Tl#bft*: 
(R*) - 1. 2, 3-^o^*> h 'M;u«-K>K1. 2-^-tert-rf-;l/xxf-;U 
175mg*»ky *U>7mlKjgjj?U *&«#T* g»l -x^/U-3- (3 
- v^y ^;l/7 ;;yo rt/MM>-T $ Kll7mg£fa;tTmST4B#p B , tt)r 

-f - [Lobar column™. sizeB. Lichroprep™Si60F (>;t/?fctgg) : 
>/fFiif/l/= 10/1-5/1] ICkOflfSHUTx «Hfl:£«9©*-tert- 
7^;l/XX7->'M*274mg 0R^92%) *'&tz 0 
±ET?» ^ft/cxxf yW*240mg*4 J K5ml ic jgffi U 1 B$R]g£ 

^^^I^V-^+^^T'^S-rSCchtCiO. iRH-fk^fff 191mg (W94 
%) m P 125 - 127°C, [a]? + 73.4° (c 1.0, t 5 J - 

Jl) iUifc, 

'H - NMR (CDC1 3 + CD3OD) 6 : 0.92 and 0.97 (total 3H, each 
d. each J = 6.6Hz). 2.20-3.55 (8H, m). 4.15-4.30 (1H, m). 4.47 and 
4.72 (total 1H. each d. J= 18.3Hz and 17.7Hz). 4.74 and 4.85 (total 
1H, each d, J= 18.3Hz and 17.7Hz), 5.45 and 5.95 (total 1H. each 
dt, J= 15.6Hz, 7.8Hz and 15.6Hz. 6.3Hz), 5.75 and 6.38 (total 1H, 
each d, each J = 15.6Hz). 6.99-7.88 (18H. m) 
FAB - MS : 635 (M + H) 

±§Zfcfc-CmUt bXm btz N - {(IS*. 2S*. 4E) - 2 - (4 - ? d d 
7xx;u) - 1 -y ^;U-5- (2-^7^;U) -4-^>f-/l/} -2-± 
y^Jl/^-jlTi yRO'/Xti (R*) -1. 2. 3-7n/N*> h »J * >» 1. 
2-^-tert-7f-;UxXr^^ftx.T N N- {(1R*. 2R*. 4E) -2- (4 
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-^o7x-;i/) - 1 f-yU-5- -4-^>x-;U} - 

2--*-7^;k*^;U7; (S*) - l. 2, 3-^d/s*> h 

>R1, 2-i?-tert-7'^;UxX7 1 ^fflC \ ffe(*f|j5fc0J22 £R|»ttEJ&* 
ffoTs ««« 23-25 
5 H^J23 

(2R») -2- fN - f(lR*. 2R». 4E) -2- (4-^do7i-^ -1 
5 - (2-f--7f-;u) -4-^>x-;U) -N- (2-^-7^>uy 

mpl58 - 161 °C 
10 [«]»•- 81.4° (c 1.0. * 5 J-)\A 

'H - NMR (CDC1 3 + CD 3 OD) 6 : 0.93 and 0.98 (total 3H. each 
d. each J = 6.6Hz), 2.23-3.56 (8H, m), 4.15-4.30 (1H, m). 4.52 and 
4.69 (total 1H. each d. each J=18.3Hz). 4.69 and 4.86 (total 1H. 
each d. each J= 18.3Hz). 5.45 and 5.95 (total 1H. each dt. J = 15. 
15 3Hz, 7.2Hz and 15.9Hz. 6.6Hz), 5.74 and 6.37 (total 1H, each d. 
J = 15.3Hz and 15.9Hz), 6.96-7.86 (18H, m) 
FAB - MS : 635 (M + H) 

(2S*) -2- fN- (OR*. 2R*. 4E) -2- (4-^op7i-;M 
20 - / 5 - {2-±-7*f-)\A -4-^>x— M — N - (2-^7^;M 

f-;u) fj)W<=e^ jb/^M j^Se 
mpl25-l27°C 
la]? -80.3° (c 1.0. / ? 

•H - NMR (CDCU + CD3OD) 6 : 0.92 and 0.97 (total 3H, each 
25 d, each J = 6.6Hz). 2.20-3.55 (8H. m), 4.15-4.30 (lH. m), 4.47 and 
4.72 (total lH. each d. J= 18.3Hz and 17.7Hz), 4.72 and 4.85 (total 
lH. each d. J= 18.3Hz and 17.7Hz), 5.45 and 5.95 (total lH. each 
dt, J= 15.6Hz. 7.8Hz and 15.6Hz. 6.3Hz). 5.75 and 6.38 (total 1H. 
each d. each J = 15.6Hz), 6.99-7.88 (18H. m) 
30 FAB -MS: 635 (M + H) 
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(2S») -2- TN- (CIS*. 2S'. 4E) -2- (4-)dd7x-^) -1 
7-A/-5- (2^tZ±2k) -4 -"Of- ■=■;!/) - N - (2-^7^;Uy 

m P 156- 158°C 

[a]? + 83.4° (c 1.0, / 9 J-)V) 

'H - NMR (CDC1 3 + CD 3 OD) 6 : 0.93 and 0.98 (total 3H, each 
d, each J = 6.6Hz), 2.20-3.55 (8H. m), 4.15-4.30 (1H. m),4.52 and 
4.69 (total 1H. each d, J= 18.3Hz and 15.9Hz). 4.71 and 4.86 (total 
1H, each d, J = 18.3Hz and 15.9Hz), 5.42 and 5.87 (total 1H, each 
dt, J= 15.6Hz, 7.2Hz and 15.9Hz, 6.6Hz), 5.75 and 6.38 (total 1H, 
each d. J = 15.6Hz and 15.9Hz), 6.96 - 7.86 (18H. m) 
FAB - MS : 635 (M + H) 

5- FN- {(IRS, 2RS, 4E) -2- (4 - ? o n 7 x_;U) - l-*=f-jU 
-5- (2-j-7?Jl>) -4-^>x-;U) -N- (2-^7^;M^;U) -h 

^nmwm^ntzN- urns, 2rs, 4e> -2- (4-^po7x-;u) 

-l->f-;u-5- (2-±y^jU) -4-^>t l ^;W -2-^7^;Mf- 
JIT S >69mg. 7 V f J J^;Uxxx;U38mg&tf 4 ~ -J / f-^j = 
y £ >J i? > 27mg^k> ^ b >2ml Kigfl? L> 1 -x^;t,- 3 - (3 - 
^;U7 ;;7d tVU) rt;M?2;-f ; K42mg£mTgST'24B$rB E ]fl!# 

A7K&&£tfSS*n££7KT1i#r&# U &7hBfE&^** ->7 Ate J: 9f£i£ L 

tzo &mmz-mm, ^iss-mbes* u mm* •> >j a 5 a * □ -? h 

^0xfybi7f;W* 1 j££7Kgtffc^ h U $ lml ix^ y -;U 

lml ®«ttfcJ|Q*.TM"e--B«# L^o Settle 1 gt££g2ml 
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* U > D iJ - [Kieselger^OF,*, 

Art5744 ; ? o n*;l/A/> ? / -;U= 10/1] KiOifeSSJL 

Tn SWHfc£«j67mg OK* 76 96) £*#fc 0 

'H - NMR (CDClj) 8 : 0.92 and 0.97 (total 3H. each d, J = 6.8Hz 
5 and 6.6Hz). 1.50- 1.95 (4H. m). 2.20-2.90 (7H, m), 2.90-3.10. 4. 
10-4.25 (total 1H, each brs). 4.48 and 4.90 (total 1H, each d. each 
J= 18.3Hz). 4.57 (1H, d. J = 18.3Hz), 5.42 and 5.98 (total 1H, dt, 
each J = 7.3Hz, 15.9Hz), 5.70 and 6.36 (total 1H. each d. each J = 
15.9Hz). 6.95-7.90 (18H, m) 
10 FAB - MS : 604 (M + H) 

(2R*) -2- [N- {(IRS. 2RS. 4E) -5- (2 -OV**-**/*) )\A 

- 1-/3-JI-2- (3.4->fU>-^y7x^;l/) -4 -^>f-;i>) 
-N- =f-)V) tuW*^ A/**J\S\ (2R*) - 

is 2 - TN - {(IRS. 2RS. 4Z) - 5- (2 -OV**-**/ 'J JU) - I-/? 
JU-2- (3. 4-/fl/>^i/7i~;l/) -4-^>-r— M -N- (2 

(1) (2R*) -2- [N - {(IRS. 2RS) -4. 4-^x(. + ->-l->^- 

2- (3. 4-y ^i/>^7f+>7x-;u) zr^M - N - (2-*-7f\rt//f- 
20 )\>) ij)W<^:>( )V/^jV\ tert -y'^^Xy- )V<DWt 

&%m\tmWil5mz&*)%t>tlizK- {(IRS. 2RS) 
*•>- 1 f-;U-2- (3,4-yfL'>>mi'7xi;H -2- 
*7f-/M f;l/7; >436mg, 3dJ0Q3"C$&ftfc (R*) -1. 2. 3-7o 
'<> h U*yU?K>Kl. 2-i?-tert-7'5 1 >'l/XX7 i >'U346nigSa ; 4- ^y f- 
25 ;UT i y f'J ^>122mg«-±g^y f-l/>5ml(Crg«U &&1 -xf;l/-3 

- (3-^y^l/7; y^DtVU) -7 -C = K249mg£flo*.TMT14 

30 -7 h^7 - [^*^>/ftSEi^U= 10/1-5/1] (C«kOffiS!lL/T>^ 
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IHfc£«5 636mg (M90%) £Mfe7&K4Mf tLT»fc 0 

(2) (2R*) -2 - [N - {(IRS. 2RS) -3-*;b = ;U- 1 ->^;u-2- 
(3, 4-yfi/>-Wi/7x-;i/) -fuVM - n - (2-^7^;M^;u) 
W/^-fWfA] =»^?g?v- tert -T'^^l/XXxv'UOSait 

s (2R-) -2- [N - {(IRS, 2RS) - 4, 4 - 2?x 1 - * f-fr- 2 

- (3,4-yfL/>-m^7x-A) 7>;t/} -N- (2--*-7f->Mf-;U) 

Fo7 7 >12mllC*»U 2'gJJEtt»3ml*ft]iT$aT3l^iaa^Lfc 0 

Sfc. iStt*«HES*U 8WHfc£4*5567mg (iRsp5E*W) *Mfe*ttlUib 

(3) (2R*) -2- [N - {(IRS, 2RS, 4E) -5- (2 

;u) - 1 - > f-;U-2- (3, 4-> f-U>i>^-+->7x-;U) -4-^>x^ 
is ;U} -N- (2-^7fvl/>^;U) *;U/<*-f;uy f-ji] u/^fi&i?- tert - 

6Q%tttt7K*<k^ h U^ASSmg^-x hyh KP7 5 > 5ml luBS U 2 
-<>Wt l /iJ;Mf;Kh'J7x-;V) *U-9A7d; K634mg 
*jDiTSffl-C30^BBJI»Ufco (2R*) -2- [N- {(IRS, 2RS) -3- 
20 *JliJl-l-/1-jU-2- (3,4-yfl/>-/t*>7x-;l/) yntVV} 
-N- (2-*-7f\/kXf\/U) #;i/'<*>f;Mf-/l/l 3/n^&v- tert -7 
^;Uxx-f;U563mg©x t Ko7 5 >5ml»fc*flO;U S&-C12B9M 

= 10/1-5/1] i:J:!)flSaiT> &S4t£^528mg OR* 79*6) 
Htt£«J©Z-{*105mg 0R2JH69O ^tt-e'tlfcerSttHtti: LTlifco 

(4) (2R*) -2- [N - {(IRS, 2RS, 4E) -5- (2 -OV**-fVV 
)l) - l-Jf-Jl-2- (3. 4-^l/>-^y7x-;W -4-^>f- 

30 - N - (2 —f-yf-ZUji =f-)\,) t)JW<*jji,/i-ji,] 3/N^K©JKS 
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(2R') -2- [N- {(IRS. 2RS, 4E) -5- (2 -'O >J ;U) 
- 1 -^^;U-2- (3. 4-^fl/>'Wy7ii;l/) -4 — *>x-;U} 
-N- (2--^"7f 1 ;Uy *7/U/<;e-f;M f-;U] ja^.;- tert-7 

s ES*LT. tiJHI:£t>4l2mg (iRlf^Sft) £Sfe@#<i: LT^„ 

•H - NMR (CDCU) 6 : 0.91 - l.OO (3H. m). 2.30 - 3.70 (8H. m). 
4.20-5.30 (3H. m). 5.90-5.94 (2H. m). 6.43 (lH. d. J = 15.7Hz), 6. 
57-6.76 (4H. m). 7.26-7.84 (11H, m) 
FAB - MS : 635 (M + H) 
10 ®miZ (2R*) -2- [N - {(IRS. 2RS, 4Z) -5- (2 — 

V'J;u) - l - (3. b>yt^->7x-;W -4-^> 

-N- (2-*7f-;i/>f-/i/) ^;l//<^e-f ;m ^p] 3^?$;;- 

15 ±f25JC"CM*4£: bT&ffl LfcN - {(IRS. 2RS) - 4. 4 - i>x h*->- 

l-Jf-JU-2- (3. 4->f l/>y^->7i^) -2-^7f- 
^;U7 ; (R*) -1. 2. 3-7d/n-> f> 'J 2- 

•^-tert-7 r f->'UxXx>'URa f /X{i2-^>'/^-^«/iJ;Uy f-;u ( (. ij 

t mmiw.fezft xmmm 28~44 ®it£®z'&t:, 

(2R*) -2- fN- (2-^>yr fbl 7 7-;Mf;|/) - N - ((IRS. 2RS. 
4E) -5- (2 VVJI) -l-y^;l/-2- (3. 4-^^U> 
25 ^t!/7i-^) - 4 -^>-r— ;bl tJJW<*4jl>* ^j\A z}/\?m 

'H - NMR (CD 3 OD) 6 : 0.99 and 1.09 (total 3H. each d, J = 6. 
6Hz and 7.5Hz). 2.40-3.40 (8H. m). 4.25-4.35 and 4.60-5.00 
(total 3H, each m), 5.90 and 5.93 (total 2H, each s). 6.03. 6.05 and 
6.11 (total 1H. each d. J = 1 6.0Hz, 16.0Hz and 16.3Hz), 6.53-6.61 
30 (1H. m). 6.70 - 6.92 (4H. m), 7.10 - 7.60 (8H, m) 
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FAB - MS : 625 (M + H) 

(2R«) -2- [N- fbl j-JL-fr/f-jl) -n- fflRS. 2RS. 

4E) -5- (2-^>'/^4-tf'/U;U) -l-y^U-2- (3.4-^^l/> 

•H-NMR (CDjOD) 6 : 1.02-1.10 (3H, m), 2.44-3.40 (8H. m). 
4.20-4.30 and 4.72-5.05 (total 3H. each m). 5.76, 5.81. 6.24, and 
6.26 (total 1H. each d, J = 16.1Hz, 15.5Hz, 16.2Hz and 16.2Hz), 5. 
91 and 5.92 (total 2H, each s), 6.31-6.39 and 6.61-6.71 (total 
10 1H. each m), 6.73-6.91 (3H, m). 7.10-7.82 (9H. m) 
FAB -MS: 641 (M + H) 
HWJ30 

(2R») -2- fN- KIRS. 2RS. 4E) -5- (2 -<>y'**-W) ji) 
-2- (3. 4-t'X (^^y^fe|/)7x-;M - 1 - y ^;b-4-^ 
15 >x-;Ul -N- (2 -j-yf-JV/ ?•;!/) t))W<*:<<)\,t 

'H-NMR (CD 3 COCD 3 ) 6 : 0.90 - 1.06 (3H, m). 2.60-3.60 (8H. 
m). 4.52-5.12 (3H, m), 5.96-6.76 (2H, m), 7.23-8.05 (14H, m) 

FAB - MS : 637 (M + H) 
H»31 

20 (2R») -2- [N- (2-^/fbl ^x_;Uy*;U) — N — iflRS 

4E) -5- (2-^>'/**1j-/'J;b) -2- (4-y \*±i/Jvl,tf-jl7* 
—Jl) - 1 zjt ^fyl/- 4 -^>-f— M -h)V><*:4 fyu] j/^ff 

'H - NMR (CDC1 3 ) 5 : 0.84 - 1.08 (3H, m), 2.30 - 3.68 (8H. m). 
3.90 (3H. s). 4.20-5.43 (3H, m), 5.99 - 6.58 (2H. m), 7.13-7.77 (11H, 
25 m), 7.95-8.10 (2H, m) 

FAB - MS : 655 (M + H) 
HS60J32 

(2R«) -2- fN- (2-^>'/fb1 77^f^) - N — ((IRS. 2RS. 
4E) -5- {2-1>*/**-+*/Vj]A - 7. - (4 - j V^^jj j^^-j T 
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'H - NMR (CDCU) 6 : 0.85 - 1.04 (3H. m), 2.47 - 3.63 (8H, m), 
3.88 (3H. s). 4.20-5.34 (3H. m). 6.09-6.74 (3H, m), 7.07-7.62 (10H. 
m) 

FAB - MS : 639 (M + H) 
s H&0J33 

(2R*) - 2- [N- fbl -N- ((IRS. 2RS. 

4E) - 5- (2-^>V**-fr»/'J;t/) -2- (4-y7;7x-;l/) - 1 - 
/ =f-)V- 4 -^yj-—M jjjW<*:J jlJl-M n^N^ap 

'H - NMR (CD3COCD3) 6 : 1.04, 1.10 and 1.11 (total 3H. each 
10 d, J = 6.6Hz. 6.6Hz and 6.3Hz), 2.59-6.63 (8H, m), 4.47-5.52 (3H, 
m), 4.47-5.52 (3H, m). 5.90-6.71 (2H. m), 7.23-7.90 (13H, m) 

FAB - MS : 622 (M + H) 
H5£0J34 

(2R*) -2 - fN- (5-Q7 fbl j-x.-j\,/*)\,) - N - KIRS. 2RS. 
15 4E) -5- (2-KyV**-*VV M -2- (4-y h*i/J}j[stf-j\,7 ^ 
—Jl) - 1 -y 4 M t>Jl'<*:<{ )l</ *)V\ 

'H - NMR (CD 3 COCD 3 ) 6 : 0.87 - 1.03 (3H. m). 2.56-3.62 (8H. 
m), 3.84 (3H, s), 4.34-5.05 (3H. m), 5.95-6.71 (2H ( m), 7.23-8. 
04 (13H, m) 
20 FAB - MS : 655 (M + H) 

HS60J35 

N - ((IRS. 2RS. 4E) -5- (3-^PP-4-y ^;U7 x ■=.;!/) -2- 
(4 - ^ □ d 7 1 ~jU) - 1 - yf;l/-4-^>f-;W -N- (2-+71-JI 

25 'H - NMR (CD 3 OD) 6 : 0.80 - 0.95 and 0.99 (total 3H. m and 

d. J = 6.1 Hz), 2.21 and 2.25 (total 3H, each s), 2.20-3.50 (8H. m), 
4.30-5.45 (3H, m), 5.62-5.80 (1H, m), 6.01 (1H, d, J= 15.7Hz). 6. 
45 - 6.70. 6.80 - 7.60 and 7.80 - 7.90 (total 14H, each m) 
FAB - MS : 632 (M + H) 

30 H560J36 
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N- {(IRS, 2RS, 4Z) -5- (3-^gp-4-yf;l/7x-;l/) -2- 
(4-^pd7x-;1/) - 1 f-;t/-4-^<>T-— ;u) -n- (2-+y*j\, 

'H-NMR (CDaOD) 6 : 0.75 -0.90 (3H, m). 2.35 (3H, s), 2.30- 
5 3.40 (8H. m), 4.20-4.90 (3H, m), 5.00-5.15 and 5.25-5.40 (total 
1H, each m). 6.07, 6.10 and 6.21 (total 1H, each d, each J = 11.7Hz), 
6.90 - 7.05, 7.05 - 7.30, 7.30 - 7.50 and 7.60 - 7.90 (total 14H. each 

m) 

FAB - MS : 632 (M + H) 
io H&0J37 

N- ((IRS. 2RS. 4E) -5- (2-K>V fbl -2 - (A - 

>? pd7x-;1/) - l - ^f;i/-4-^>f-;i/| -N- (2-^-7^;uy^ 

'H - NMR (CD 3 OD) <5 : 0.85 - 0.95 and 0.97 (total 3H, m and 
15 d, J = 6.6Hz), 2.30 - 3.50 (8H, m), 4.30 - 4.40 and 4.60 - 5.00 (total 
3H, m), 5.44, 5.51 and 5.99 (total 1H, each d, each J = 15.9Hz). 5. 
52 - 5.70 and 5.94-6.06 (total 1H. each m), 6.10, 6.15 and 6.36 
(total 1H, each d, each J = 2.0Hz), 7.05-7.60 and 7.75-7.90 (total 
15H, m) 

20 FAB - MS : 624 (M + H) 

nmm 38 

N- {(IRS. 2RS. 4Z) -5- (2-^W fbl - 2- (4 - * 

PP7 x— Jl) - 1 -/ 3^1/- 4 M - N- (2-^7^;M *)\A 

25 'H - NMR (CDaOD) S : 0.83 - 1.00 (3H. m). 2.50 - 3.50 (8H. m), 

4.40-5.25 and 5.35-5.50 (total 3H, each m), 6.04, 6.07 and 6.16 
(total 1H, each d. each J = 12.0Hz). 6.57, 6.60 and 6.63 (total 1H, 
each s), 7.15-7.90 (15H, m) 
FAB - MS : 624 (M + H) 

30 mmms9 
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N- ((IRS. 2RS, 4E) -5- (2 ;U) -2- (4-4 

pp7x~;U) - 1 - > ^;l/-4-^>f--;U) -n- (2-^7?-;M ¥-;t/) 

'H-NMR (CDCU) <5 : 0.80 - 1.02 (3H. m). 2.25-3.75 (8H, m). 
5 4.19-5.40 (3H. m). 6.03-6.61 (2H. m). 6.97-7.86 (15H. m) 
FAB - MS : 625 (M + H) 
HJS0J4O 

N- {(IRS. 2RS. 4Z) -5- (2 -KyV**-**/ 'J Jl) -2- U-4 
p p 7 x -M - 1 — N - (2-±7=f-)\,l *J\A 

'H - NMR (CDCU) 5 : 0.76 - 0.97 (3H. m). 2.30 - 3.60 (8H. m), 
4.40 - 5.40 (3H, m). 5.80 - 6.60 (2H, m). 6.95 - 8.05 (15H, m) 

FAB - MS : 625 (M + H) 
ftJ60J4l 

is N- ((IRS. 2RS. 4E) -5- (2 -'O'Af ~ ^VJ ;U) -2- (4 - * 

pp7x-;U) -l-yf;l/-4-^>f-yi/} -N- (2-^-7^;i/y »;u) 

•H - NMR (CD s OD) 5 : 0.91 - 0.97 (3H. m), 2.44 - 2.84 (5H, m). 
3.00-3.66 (4H. m). 4.45-5.10 (2H. m), 6.12-6.53 (2H, m). 7.16- 
7.19 (2H. m). 7.25-7.34 (5H, m). 7.44 - 7.46 (4H. m), 7.71-7.88 (4H, 
m) 

FAB - MS : 622 (M + H) 
WJ42 

N- ((IRS. 2RS. 4E) -2- (4 - ? p p 7 x_;l/) -l-y^;U-5- 
(3. 4-^ fl/>W->7x-;l/) - 4 -^>f-;l/) -N- (2-^7f 

'H-NMR (CDCU) 6 : 0.80 - 1.00 (3H, m). 2.10-3.20 and 3.30 
-3.70 (total 8H, each m). 4.35-4.80 (3H, m), 5.10-5.30 and 5. 
60-5.70 (total 1H, each m). 5.86 and 5.88 (total 2H, each s), 5. 
50-5.60. 6.11 and 6.14 (total 1H, m. d and d. J = 15.6Hz and 15. 
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m) 

FAB - MS : 628 (M + H) 
H«S0|43 

5 N - ((IRS. 2RS. 4E) - 5 - (2 -O 7?- 7 7 'J )V) - 2 - (4 - » a 

p7i-;M -i-yf;i/-4-^>f-;M - N — (2 z±2±2h* f2k) 

•H-NMR (CDC1,) 5 : 0.75- 1.00 (3H, m). 2.20-3.70 (8H, m). 
4.20-5.40 (3H, m), 5.75-5.85 and 6.10-6.30 (total 1H, m). 6.39, 
10 6.43. 6.74 and 6.76 (total 1H, each d, each J=15.9Hz). 7.00-8.20 
(15H. m) 

FAB -MS: 641 (M + H) 

N- {(IRS. 2RS. 4E) -5- (2 -^7**1f7'J iV) -2- (4--> 

is rjy^-JV) -i-y5 L ;u-4-^>x— M -N- tt-j-yf-ju/i-ji) 

>H - NMR (CD s COCD 3 ) 6 : 0.84 - 1.01 (3H, m), 2.50 - 3.78 (8H. 
m), 4.16-5.22 (3H, m), 5.77-6.10 and 6.37 (total 1H, m and brd, 
J= 16.3Hz), 6.62-6.73 and 6.89-7.06 (total 1H. each m), 7.31 - 
20 7.95 (15H, m) 

FAB - MS : 616 (M + H) 
HJfe#J45 

4 - FN - {(IRS. 2RS. 4E) -5- (2 7* U AO - 1 - jl 
+ Jls- 2 - (3. 4-yf-u>-W->7x-;b) -4-^>t--;U) -N- 

it 

(1) 4- [N- {(IRS, 2RS. 4E) -4, 4-yx^y-l-^^l/-2- (3, 
4-^fi/y^t+->7i^i/) -4-^<>x-;u} -N- (2-*-7f-/k* 
*■;!/) fijW^JJl] -1. 2, 3 - 7*^ > b 'J *;ut:>8$ h V ;i/X7f ;l/ 
30 <!)$!£ 
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f&tWltm&t&S&iZ&QmZtltzti- {(IRS, 2RS) -4,'4-yxh 

*>-i-^;i/-2- (3, 4-^i/>yt*y7!-;b) zr^M -2- 

*-7f7k**JU7 5 >80mg, #%0J 12-C$£ftfc 1. 2. 3, 4-7^>fF 
5#/t/**:/K2. 3, 4- h Uxf-yl/x^x;H00mgRLK4-^yf-;U7$ y 
eU5?>27mg*Wk>f-l/>5mllC*j»U *M*1 -xf-;P- 3 - (3 - ^ 

®&£&EETS* U 8££ •> U i) tfh-h 5A^P7 h ^* 
57^- DM|x**] Tffl»8!!&> M<*^7h/77-f- [Lobar 
column™, size B, Lichroprep™Si60 (J frtftW ; >/ft&xf- 
;U=2/1] (CckOHSlJLTs ^J®'fk^54mg 0R4U0%) *Mfe?SttH«: 
iltifc, 

(2) 4 - [N - {(IRS, 2RS, 4E) -5- (.2-s<>V**WV Jl>) -1- 
(3, 4->fl/>^->7i-;l/) -4-^>f-^} -N- 

(2-*7f-/Mf-rt') */u/<*-f;i/| -l. 2, 3-7* > b u ^J^'>Wtom 

±15 (1) T»&nfcN-7S//Wt(**««27iPI«|CftaLTx 4- [N 
- {(IRS. 2RS, 4E) -5- (2 - ^ 7 U ;U) - 1 ->?-;l/-2- 

(3,4-^l/>W->7x-;P) -4-^>x-;U} -N- (2-t7f 
Jl/1-Jl>) ijJW^Jfr] -1, 2, 3-7'*> MJrt,M?>Kh ijx^vbxx 
x;U£$!!itU i^iXf;K**fh7t Kn7 5 >lmlK?gfl?8U 3£ 
SE*K^k^ h U •? 0.5ml *MTlfiT'-^IU/: 0 

gfll£+E&# ^07h7*77^- [Lobar column™, size A N RP - 8 {/ 
)\s?%±m :7-thxhU;l//0.1%hU7;l/^-ogtSf7K^=l/l] (i«k»5 

l H - NMR (CDCla + CD 3 OD) 6 : 0.80 - 1.00 (3H. m), 2.30 - 3.75 
(9H, m). 4.20- 5.30 (3H. m), 5.85-5.95 (2H, m), 6.40-6.80 (5H. 



WO 96/05168 



PCT/JP95/01588 



m), 7.20-7.50 (6H, m), 7.55-7.85 (5H. m) 
FAB - MS : 693 (M + H) 

±tZKfcVmUtLX&.mbtZ, 1, 2. 3. 4-^>fh7*^>i2, 

3, 4- hyif-;UiXf-;Ulc^T«JSt-**^**>ttBI?llft*ffll\ flfeli 
s HS£#J 45 £ RtfcttRJ&fcfr o TUfifeW 46-50 £*#A: 0 
SISfc#J46 

3 - TN - {(IRS. 2RS. 4E) - 5 - (2-^>'/tW - 1 - y 
f-yU-2- (3. 4-^fl/>-m->7x-;i/) -4-^>-r_;t4 - N - 
(2-^-"7^;l/y^;U) i]jW<*4AA - 1. 2. 2-^a/<>hiJ^^;>B 
10 'H - NMR (CDaCOCD,) 5 : 0.82 - 1.04 (3H. m). 2.50 - 3.90 (7H, 

m). 5.93 - 7.97 (21H. m) 

FAB -MS: 679 (M + H) 
H560J47 

(2S. 3R) -4- TN- {(IRS. 2RS. 4E) -5- (2 -<> 
is M - 1 ?-;U-2- (3,4-^fpy^'>7x-;^) -4-^>-r-_ 
;U) - N - (2-f-7^;U^^;u) ft A/*<*<< -3-a;t/»>->- 
-2-b KP^y7^>i 

'H - NMR (CDCU <5 : 0.99 and 1.09 (total 3H, each d. J = 7.0Hz 
and 6.6Hz), 2.16-2.98 (5H, m). 3.32-3.70 (1H, m), 4.02-5.02 (3K, 
20 m). 5.23-6.10 (3H, m), 6.35-6.95 (5H, m). 7.10-7.92 (11H, m) 
FAB -MS: 651 (M + H) 
H»48 

4- fN- {(IRS. 2RS. 4E) -5- (2 -'O 'J jV) - 1 - y 
=f-)\y- 2 - (3. 4 f l/>-W->7x-;l/) -4-^>-r— ;U) -N- 
25 (2-:t-7^;M ^7>>U/<^e^;l/l -3-y7;u^4=->-4-y h*i/-7f 
>M 

'H - NMR (CD 3 COCD 3 ) 6 : 0.98 -1.14 (3H. m), 2.58-3.76 (6H, 
m). 3.36. 3.40. 3.45. 3.47. 3.56 and 3.65 (total 3H. each s). 4.50- 
5.20 (4H. m). 5.93-5.96 (2H. m). 6.14-6.50 (1H. m). 6.60-7.00 (4H, 
30 m). 7.30-8.10 (11H. m) 
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FAB - MS : 665 (M + H) 
nmi 49 

5 - fN - {(IRS. 2RS, 4E) -5- (2 - g > V* ±± '/ 'J M - 1 - y 
2- (3. 4 -> f-i/>^^-^'>7x-;i/) - 4 - n - 
5 (2-^-7f-;l/yf-;l/) £2k/<±dL2kJ -4-a;t^*>>-3-a;U;K*->y 

'H-NMR (CD s COCD s ) <5 : 0.80 -1.15 (3H, m). 2.25-3.65 (11H, 
m). 4.30-5.30 (3H, m), 5.90-6.60 (2H. m), 6.10-7.03 (5H, m). 7. 
26-7.70 (6H, m), 7.75-8.05 (5H, m) 
10 FAB - MS : 707 (M + H) 

mmm 50 

1 - TN - {(IRS. 2RS. 4E) -5- (2 - Ky*/* \) jl) - 2- (4 
- y ^-/^i/l/|-/l/7i-Ji/) - 1 - y 4 -Ky"r—M -N- (2 

-j-yf-JV/^/l) a;W<^;H - 1. 2. 3 -7°d/<> h 'J ^;U^>Bf 
is l H - NMR (CD,COCD 8 ) £ : 0.82 - 1.10 (3H, m), 2.60 - 3.90 (10H, 

m), 4.51 -5.30 (3H, m), 5.87-6.75 (2H. m), 7.10-8.16 (15H, m) 

FAB - MS : 693 (M + H) 
H»51 

(3R«) -M (3S*) -4- fN - {(IRS. 2RS. 4E) -5- (2-Ky\r 
20 a-^-frVJ/u) - 1 ^;U-2- (3. 4-y^U>^^^->7x-yU) -4 
-Ky"r-M - N- (2-^-7^1/^ a^A^A/l -3-y h^-> 

H^J45-Cffl^^l, 2. 3. 4-7?>7-h7*J\<*>m2. 3. 4- h 'Jxf 

;i/xxf;n:^t> (RS) - 3-y h + ^^i^ugMey y^/i>x*x;u£ 
25 ffll \ ftfeliH»fg«aj45 iiPItBtt^rfclC J; Q'&btltZ (3RS) - 4 - [N - {(IRS. 
2RS. 4E) -5- (2-^>y**-tf-V*<J;U) -l->f-;U-2- (3, 4-> 
fi/^^-/?!-^) -4-^>x-;W -N- (2-^7^;M?^u) 
ij)W<^^j]/\ -3-/ b* : s-79>Wi*?-Ji'2-XTJ\'$:i/ , )fi¥JmM? 
07^77^- [Kieselgel™60F»4. Art™5744 ; >/pgxf/l/= 
30 2/1] K<J:9#8il/t\ (3R*) (3S*) -4- [N- {(IRS. 2RS. 4E) 
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-5- (2-'<> l /t4t , / l i^) -l-^;U-2- (3. 
+ ^7i-^) -4-^>-r-;U} - N - (2-t7Wf;l/) JjjW^J 
)V\ -3-/ h + '>^^>Ky f-;l/iX^;^SS!iiL. (3R*) -#9.9mg&. 
O* (3S*) -#9.5mgO^-tl^n ; £-SiJ{ilCT b 5 1 Ko 7 5 > 1ml £7k 0.5ml 
5 oM&ici&i? u Heme U f - * A-7kM 6.5mg ^/n^-cSia-e— SEttB U 

[Kieselgel™60F^> Art™5744 ; 7dd^I/A/^^;-^= 10/1] {C«k 
10 KMSkbX, &fi± (3R*) -#£fr£UfcSWHfc£<&7.5mg (M77%) £ 
(3S*) -#<hffr£Lfc£S<t£tl8.7mg 

(3R*) -# 

l H - NMR (CDCU) <5 : 0.83 - 1.06 (3H, m), 2.41 - 3.06 (7H, m), 
is 3.38 and 3.51 (total 3H. each s), 4.02-5.40 (4H. m). 5.94 (2H, s). 
6.19 - 7.88 (18H, m) 

FAB -MS: 621 (M + H) 
(3S*) -# 

•H - NMR (CDCU) 5 : 0.85 - 1.02 (3H, m). 2.48 - 3.31 (7H, m), 
20 3.42 and 3.52 (total 3H, each s). 4.17-5.35 (4H. m), 5.94 and 5. 
96 (total 2H. each s). 6.12-7.88 (18H. in) 
FAB -MS: 621 (M + H) 

men 52 

N- {(IRS. 2RS. 4E) -5- (2 -Kyy \) M -2- 

25 /l/#>->7x— M - \ - tTfr- A-sQt-M -N- (2-t7W 

mmm27 tmwtfj&fcjimbtitzK - kirs. 2rs, 4e> -5- (2 

% /U AO -2- (4-y h#i/*^t:-;l/7i-^) - 1 -> 
f;l/-4-^>f-/l/} -N- jj;w<*<i j\,/=f-j\,n 

30 ^^K8mg*y^y-;HmU=«»U l«5E7KIMk^ h V -7 ATKSift 0.5ml 
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tLxm&tu mrttm&wtiwt. m*vmw*<s*7 2*\z£io$t&btzo 

•H - NMR (CD s COCD, + CDCU 5 : 0.80 - 1.00 (3H. m), 2.50 - 3. 
80 (8H. m). 4.40-5.20 (3H. m), 5.90-6.10, 6.60-7.00 and 6.37 
(total 2H, m and d. J = 15.9Hz). 7.20 - 8.10 (15H, m) 

FAB - MS : 635 (M + H) 
H»53 

N- KIRS, 2RS. 4E) -5- (2 jl) - l-tf-jl- 
2- (4- (N-jtf-yi/ftyw^'OU) 7i-;i/l -4-^>x-;i/] -N- 

msmzr £famtii3mtz*w$tit:it- {(irs. 2rs. 4E) -5- (2 

-^^/tWJ/i') -2- (4-y h+->^;l/^*-;P7i-;i/) - 1 -y 
^U-4-^V-r— A/} -N- (2-^7f-;i/^f-;u) */U/<*-f4/yf-;ua 
/n^K^- tert -■/f-yUx7.-r>U86mg^-f- b5 fc b'o 7 7 > lml i7K0. 
Sml©««[IC*» U 7jcK<k 'J A-*»«49n«*to«MT3B#m 

&£&ET@£ U Mtt^t^y f" ^ y lml h 'J x^yWT ^ > 50 

,u 1 1 1 DD^ vyf;l/x^f/H7 l»XT0°CT'30OTfl«$LA:o 

40%^-yy^;u7$>-y*y -«5mi £Jn*.Tg&-e 1 tiff$19tW'&> 

*;l/A/y * y -;u= 50/1-10/1] Vftm bX, WMit&ll®?- tert - 
7^;Ux7sx7U47mg (»51%) ^ftfefeftSfti: LTiifco 
±IST'^ t>tlA: N - y ^7U*;W<e-T ;W*42mg£¥K lml IwjgjJ? U g 

im* •> 'J * y^aiJi ^D7h/77^- [Kieselgel™60F»«, Art™5744 ; 

^DDtw> ?y-;u/#K= 200/20/1] K^raia ur, &m<t& 

^32mg (iR*90 9<) 
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«H - NMR (CDCU) 6 : 0.75 - 1.00 (3H, m), 2.20 - 3.70 (8H. m), 
2.93 and 2.95 (total 3H, each s). 4.20-5.40 (3H, m), 5.97. 6.03, 6. 
35 and 6.36 (total 1H. each d, each J = 15.9Hz), 6.10-6.30 and 
6.40-6.80 (total 2H. each m). 7.10-8.00 (15H, m) 
5 FAB - MS : 648 (M + H) 

nmm 54 

(2R') -2- fN- fQRS. 2RS. 4E) - 5- (2 V j\A 
-2- (4-b Kn*->-3-y h*->7x-;U) - 1 -y 4 -^>^- 
—M - N - (2-i-79JU^f-J\y) ^JW<±±jVjj±A/} 3^»j$g)ft|?as 

10 mMM27 tmW&lfmz&lO'&Ztltz (2R*) -2- [N- {(IRS. 2RS, 

4E) -5- -2- (3-^ \>*i/-4-J h*-> 

*f-ju**</7 - 1 -y ^;u-4-^>x— ;u} - N - (2-^7f- 
yMf-yl/) rtyU/^lVM^l/] 3/^ST7-tert-7'3S'l/X7N-f;l/50mg 
*¥K2mUC*»U S»T-«a»a. Kf5&£MBE$£@U^ 0 g&K h 

15 ;Ux >£flD/U mmUE&Wi-r Z Z t C £ 9 s SBtt^® 44mg (iR^^fi 

'H - NMR (CD3COCD3) 5 : 0.92 - 1.04 (3H, m). 2.55 - 3.50 (8H. 
m). 3.82 (3H. s), 4.40-5.10 (3H. m). 6.02-7.95 (16H, m) 
FAB - MS : 637 (M + H) 
20 H3fe0J55 

N- KIRS. 2RS. 4E) -2- (4-b Ka^yf A/7x^) - 1 -y 
»;i/-5- £2^£Z±Zk3 -4-^>-r-;u) -N- (2 -:*-7?-;M £jl£ 

&%mikmffl£limz£t)'&t>tltzN- {(IRS. 2RS. 4E) - 2- (4- 
25 > ;i/7ii ;u) -i-yf-;u-5- (2-^-7^^) -4-^ 

>-r-;H -2-^7^;MfVU7; >44mg£xh?k Ko 7 5 > 1.5ml IZ 

15$MBI»Lfc. KlCJttii^i-r^-rftRlft, IRSU^7 h 'J 
7A5g&mTg£T30#RSM*#U **«s£»J§iJSfc, »tt^7K5«»-7 
30 ^*->^AJC«k»)«*Lfc, gjHUN&ttgijgu *m**ffiS*U 
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I^f h7t Ko7 5>lml£y *y-;U0.5mli;:®/j¥U ISKStRBMI:*- b 
»J 7 A*7§& 0.5ml £*ax.TgzS-C-£]&fcg L7t<, £JS&£ft&i^;UT'*& 

v^i/OA(i«to^L7t 0 &m\ztew&. &&£&es£u gas* 

•>'J*y;W7A^D7h^7^- (X*-*>/giFg;r.^u= 1/1 o 
p*;UA/^ */-7l/=30/l] T1SS1!LT> EtJStt£tl42mg (iR^fi^) 

10 'H-NMR (CD 3 COCD 3 ) 6 : 0.92 and 1.01 (total 3H, each d. J = 

6.9Hz and 6.6Hz), 2.46-3.63 (8H. m), 3.65-4.50 (1H, m). 4.59 and 
4.60 (total 2H, each s), 4.76-5.04 (2H, m), 5.52-5.67. 6.03 and 
6.09 (total 1H, m. td and td. each J = 7.2Hz. 16.0Hz), 5.75-5.90 
and 6.41 (total 1H, m and d, J = 16.0Hz), 7.00-8.00 (18H, m) 

is FAB - MS : 630 (M + H) 

HI60J56 

N - fQRS. 2RS, 4E) -2- (4-7 ; V7x-;U) - 1 - y ^;U-5 - 
-4-^>x~;H -N- (2 -j-yj-ji^ ?ju) fijw<* 

20 mmm 10 o^mwx-h* n - {(irs, 2rs. 4E) - 1 - / ?jv- 5 - (2 

-±yf-ji) -2- (4-^hD7x-;b) - 4-^>-f-;u} -n- (2- 
±7?)\s/ =f-)l) ij)W<^^ ;M ^;Un/N^K-^- tert -y^;Uxx-r;U 
99mg £ 50 %^7Ki^ 7 -;H6ml U 146mg 60°CJC 
1 MKSJTFK 1 l^n&aflt 5 

O*-* >/#&x^;U= 4/1] "CfUSHLT. m&4t&®<OV 
- tert -7>;^*x;l/ft99mg£iSfc 0 

TKBrtt* h 'J 7A7KrS&lml£flD;U 80 o CT2^mL/c o 
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«E*«£EB*Ufco M^7A?D7h^7^- [Empore T \ (3M 
Indastorial and Electronic Sector fctSSi) : £ a p*;UA/y ^ / —)l= 
10/1] -CfflSIUTx «fi^t^«j9mg %&&mWt btito 

s 'H - NMR (CD 3 OD) 5 : 0.90 and 1.00 (total 3H, each d, J = 6. 

9Hz and 6.6Hz), 2.20-3.47 (8H, m). 4.25-5.00 (3H. m), 5.30-6. 
05 and 6.27 (total 2H, m and d, J = 15.5H2), 6.60 - 6.80, 6.90 - 7. 
05, 7.25 - 7.70 and 7.80 - 7.90 (18H, each m) 
FAB - MS : 615 (M + H) 

10 

(3RS. 4RS) -4- PN- ((IRS. 2RS. 4E) -5- (2 
VAA - 1 -y f-;U-2- (3. 4-^l/>-m->7i-;V) -4-^>-r 

is (1) (2RS. 3RS) -2- [N - {(IRS. 2RS. 4E) -5- (2-<>>/**V 
'/U/W - (3,4-yfU>-m-/7x^l') - 4-^> 

- N - (2-^7^;M A;w<^-f;H -5-t+vfh5k 

nmffl27<D (R*) -1. 2, 3-7*d^:/ b >J*7 1, 2-^-tert- 
20 y^UiXx^Kftx.^ #^J4T'^t>n/c (2RS, 3RS) - 3 - tert - 7' 
h 4- i/^;u^-;u- 5 - ic* v f h v t Ko 7 5 > - 2 - ii )l># >&%m i \ 

miinnm27 tmmK-x&K&Q'&ktitz (2rs. 3rs) -2- [n- {(irs, 

2RS. 4E) -5- (2-s<>V**rW)M - \- t s h)\s-2- (3. 4 
f-l/>s;**$/7 x-;U) -4-^>x-;U} -N- (2--^7f-;U> 
25 tuW^JJls] -5-t+Vf h5t KD7 5>-3-*;U^>Ktert-7*f- 
;l/x^7 L ;l/47mg*^lElmHw^»U Ifit'-Milfco 

= 50/1] Tit^L-C^ M4t&ft20mg (W46%) ^fifeSft^LT'fi 
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'H-NMR (CDCU <5 : 0.99 and 1.10 (total 3H. each d. J = 6.2Hz. 
6.3Hz). 2.50-3.10 (5H. m). 4.15-4.25 and 4.37- 4.47 (total 1H. 
each m), 4.50-5.35 (4H. m). 5.73. 5.75. 5.88 and 5.94 (total 2H, 
each s). 6.07 and 6.36 (total 1H, each d. each J= 15.8Hz), 6.60- 
s 6.75 (4H, m), 7.25-7.82 (11H, m) 
FAB - MS : 633 (M + H) 
(2) (3RS, 4RS) -4- [N - {(IRS. 2RS. 4E) -5- {2-Kyy**-* 
V X )M ~ \-/=f-)\s-2- (3,4-yfUyyt+y7x^l/) - 4-^> 
t-M - N - (2-^-7 5=-^^^^) ij)W<*<iM\ -3-*/UiK4 t i/-4 
10 -k Kn4->^>ltl-#- 

±E"C»&nfc5.^ h>*8mg*y^./ -dimity h^k Ko77> 
lml0EftiC£#U *&«*Tn l«E7kiMb^ h U 9 A7k*«[26 a* 1*» 
*fc'<^ SaTlO^fBBfffUA:. Rfctt*«EEH-rsc <h{r «fc 0> lift 
^10mg (JR*JE*W) *efeHtt£l/t»fco 
15 'H - NMR (CDCU) 6 : 0.91 and 1.03 (total 3H. each d, J = 6.0Hz 

and 6.7Hz), 2.35-3.40 (6H, m). 4.60-5.10 (4H. m). 5.86 and 5.90 
(total 2H, each s). 5.90-6.95 (5H. m). 7.28-8.01 (11H. m) 
FAB - MS : 695 (M + H) 

±tlKfc'Cmnt UT&ffi Uz (2RS, 3RS) - 3 - tert - 7 h 4- v ii 
20 -jI-5-**Vt h7h KD7 7>-2-#;l/**>&Kttx.T. 

N- I (IRS. 2RS. 4E) -5- {2-OV**-*VVM -1-/^)1- 
25 2- (3.4-^fl/>W->7a-^) -4-^>x-;M - N - (2--J- 
7^;uy^;l/) -5-^7f h?b Ko?? >-2 -ft;l/;l-:*if $ K 

'H-NMR (CDCU) 6 : 1.02 and 1.10 (total 3H. each d, J = 7.0Hz 
and 6.7Hz). 2.37-3.00 (7H. m). 4.25-5.45 (4H, m). 5.94-5.96 (2H. 
m). 6.33 (1H, d, J= 16.2Hz). 6.63-6.77 (4H, m). 7.24-7.89 (11H. 
30 m) 
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FAB - MS : 589 (M + H) 

4 - TN - KIRS. 2RS. 4E) -5- (2 'J M - I-/ 
f-Jl-2- (3, 4-^U>-^->7x-;l/) - 4 -^>-r— ;M -N- 

5 (2-i-7^;uy^-;P)1 j]tw<*<< fc- 4- 1 b'u*->zr? h ii^a 

'H-NMR (CDaOD) 6 : 0.96 -1.09 (3H. m). 1.85-2.77 (7H, m). 
2.95-3.55 (1H, m), 4.50-5.15 (3H, m), 5.87-5.90 (2H, m), 6.00- 
6.40 (1H. m), 6.64-6.93 (4H, m), 7.26-7.92 (11H. m) 
FAB - MS : 629 (M + H) 
10 WJ60 

4- TN- ((IRS. 2RS. 4E) -5- (2-<y V3r5-V- V* 'J ;U) -1-y 
(3.4-yfl^>^->7i-;l/) -4-^>7--;U) -N - 

is 'H - NMR (CDCW 6 : LOO - l.lO (3H. m), 2.50 - 3.80. 4.10 - 4. 

20 and 4.30-4.90 (total 12H, each m), 5.9 1 - 5.96 (2H, m), 6.00 
and 6.43 (total lH, each d, each J = l6.2Hz), 6.58-6.70 (4H. m), 
7.26-7.84 (llH, m) 

FAB - MS : 647 (M + H) 

20 HS60J61 

(2R*) -2- TN- KIR*. 2R«, 4E) -5- (2 -Ky Jl) 
-2 - (4-> h^y^^t^7x^) - l-yf;b-4-^>f-;M - 
N - (2- j-7^;Uy^;l/) *JW<±4JUJ±JV] 3/>^jj50= (2R») -2 
- fN- LQS1 2S*. 4E) -5- (2 -KyVt^V) M -2- (4-^ 
25 h^->^;i/^i/7x-;i/) - l -^f-;t/-4-^>x-;t/} -N - (2-j- 

(I) C2R') -2- [N- {(IRS, 2RS) - 4. 4 - S?x h*->- 2 - (4-^ 

b*->rt;M-C-;U7x-;i') - 1 - ^ ^;U7>;H - N - (2-*7f-;i/>f- 
;u) rt;i//<*-Ok*f7U] tert -7*5 1 ;UxX7 L ;U©^it 

30 #%#J l ira*Ktt*ft»C <fc 9&£tlfcN - {(IRS, 2RS) -4,4-yxh 
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*>-2- (4-> h4->^;U^— ;l/7i-;b) - 1 - / i-juy^M -2- 
*7f-7k*f\rt/7$ >485mg, #%0tJ3Ti#t>*l*: (R*) - 1, 2, 3 -7a 
h U *;U«KVK1. 2-^-tert-7^xxr;U374mgRCM-^;<^ 
;l/7i; h*U i>>98mg*ttft*f-^>5mllC»JBU *»1 -xf-;u- 3- 
s (3- v» tVU) ijAtf'Jof z K621rng£ta*T£fiT3B#fy] 

«#Lfc 0 10 96 iSfOj^K 

*>9 AickOftftb^o SaSWWMgiJSb. 8»E*BETB£U 
^y;W5A^07h/77^- [^*-fr>/ft»xf-/U=3/l] {ZckO 
10 ^SS! LT> £t®4fc£tJ725mg <iR¥93 %) £&fete#tJi: \sT'&tz 0 

(2) (2R*) -2- [N - {(IRS. 2RS) - 3 - S ;U- 2 - (4-y h*-> 
*;i/^;i/7x-;W - 1 ^U7°o bVU} -N- (2 -^7^;M f-;U) 

tert -7f;px^f ;u©$S!it 
(2R*) -2- [N- {(IRS, 2RS) -4, 4 - £?x h*<>- 2 - (4-^ h 
is ^v/^;i/,t:-^7x-;V) -l-^f-yu-Tf-yl/} -N- (2-^7f-;Mf-;i/) 
*/l//<*'f;Mf;I'] 3/N?B^-tert-:/^xxx;U725mg£x t 
KD77 >15mUw*»U 1&££B 3.5ml £flnx. N 40°CT3^«^ Lfc 0 

20 *£*«ETB*U «ffltt£4&650mg (JR^£Stt) 

(3) (2R') -2- [N- {(1R*. 2R*. 4E) -5- (2 -^>y**1f 7 'J 71/) 
-2- (4-y h*->rt;M^;U7 x— ;b) - 1 f-;i/-4-^>f-x;M - 

25 xx-f;URtf (2R*) -2- [N- {(IS*. 2S*. 4E) -5- (2-K>>/**- 
-2- (4-^ h+->*;Pt:-;t/7i-;i') - l - /f-ji- 4-^ 
>f-;H - N- (2-^7f-;uy f-Jl) Ijjw^JjW-M 3/n?&-7- 
tert - 7^/Uxx-r >^©8!iii 
60 %7itt7k£>ft^ h 'J -7 A 58mg £-r h 5 b Ka 7 5 > 4ml IwfS® U 2 
30 -Ky/^-^lfyyyM^/U (HJ7xx;U) t^t^^n; K690mg 
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m&-e20ft®m&[stz 0 (2R*) -2- EN- {(IRS. 2RS) -3- 

-N- (2-^7^;U/^;U) rtyU/^-OMf-yl/] a/^Ks;- tert-7* 
f-;l/jLX-r;U629mg©x h^h Ko 7 5 >3mlfe#E£flnx. x MTlONrBa 

SiJSL fc&£«jETS£L*:o 8££#ffi£#;7n^h;7'57^- [Lobar 
column™^ size B> Lichroprep™Si60 (>;U?*±SD ; >/|£g£xf- 
3/1] T'fflM^x iliig&ft? p v h i7*5 7 < - [Senshu Pak T \ 
Silica - 5301 - N ; >/ftixf;b= 3/1] £ffl^T#Brr £ C t \Z 

^7*x b*^-©lt»C*£2«®^M£#j£. **l*'*U33mg 
(JR*18«), 133mg (iR2?U8%h m&tii&®t LT^„ 
(4) (2R*) -2- [N- {(1R*. 2R', 4E) -5- (2 -KyV**WV M 
-2- (4-/ h + i/77;l/^x;U7xx;U) - l-yf;b-4-^yf-M - 
N - (2--*-7f-;Mf\rt/) ^yu^'^-fyu^^yu] a/^&Rtf (2R*) -2 
- [N- {(IS*, 2S*. 4E) - 5- (2-<>>/^-+if'/U;l/) -2- (4-> 
h + ->77;Ujf"x;U7 xx;U) - 1 - > f-;U- 4 -<~<>t-— -N- (2-^- 

nmw27 (4) <h^ncR^m^JS^^o2o©^7x-ru^^-t 

(2R*) - 2- [N - {(1R*. 2R*, 4E) -5- (2 -^yV**VV V )V) - 
2- (4-/ h + ->^^5f:x;U7xx;l/) - 1 - / f-ju- 4 -^>f-M - 
N- (2 -^-7^;l/> f-;U) *7vU/<^yu> f-ji] 

l H - NMR (CD3COCD3) 5 :0.94 and 1.01 (total 3H, each d. J = 
6.3Hz and 6.6Hz) ( 2.60-3.14 (6H, m). 3.30-3.49 (2H, m), 3.84 (3H, 
s). 4.50-4.62 and 4.80-5.50 (total 1H, each m), 4.84-5.09 (2H, 
m), 6.00 and 6.34 (total 1H, each d. J = 16.9Hz and 16.2Hz), 6.25 
-6.34 and 6.67 (total 1H. m and dt, J = 7.2Hz, 16.2Hz), 7.26-7. 
33 (2H. m), 7.40-7.65 (7H, m), 7.82-7.98 (6H, m) 
mpl21 - 122 °C 
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FAB - MS : 649 (M + H) 
(2R-) -2- [N- {(IS*. 2S*. 4E) -5- (2-^//m , / l J/« - 
2- (4->^^;^-;i/7i-;b) - l - 
N- (2-*-7f\/Mf-;U) i]JW<*4 iVt^JV] hvn^K 
s 'H-NMR (CD3COCD3) 8 :0.93 and 1.00 (total 3H, each d, J = 

6.4Hz and 6.6Hz), 2.60-3.51 (8H, m), 3.84 (3H. s). 4.51-4.62 and 
4.80-5.30 (total 1H. each m), 4.86 (1H, brdd, J = 6.3Hz, 14.7Hz), 
5.04 (1H, d. J= 15.8Hz), 6.03 and 6.34 (total 1H, each d, J= 16.0Hz 
and 16.5Hz). 6.30-6.41 and 6.67 (total 1H. m and dt, J = 7.1Hz, 
10 16.0Hz), 7.27 - 7.34 (2H, m), 7.41 - 7.65 (7H. m), 7.82 - 8.01 (6H, m) 

mpll5- 116°C 

FAB - MS : 649 (M + H) 

IRKfc-Cffl&t UT&ffl LiZ (2R*) -2- [N - {(IRS. 2RS) -4. 
4-i?xf + i/-2- (4-> h^^*;i/^-;i/7x-;i/) - 
15 M -N- (2-*7f7Mf\/l<) fiJW<*<<JW3-M u/N^g^-tert- 
y^yUx^x-'K-ft^.Ts (2R*) -2- [N - (2 [b] 
=f-)V) - N - {(IRS, 2RS) -4,4-;xh + -/-l-yf;l/-2- (3.4 

tert-7*f-;UiX7 l ;i/*fflc\ flfel*f£!feM6i tmmiKfe&ft^T, 

20 62^630-fb^^»^ 0 

mm&m 

(2R*) - 2- fN- (2-^>V fbl ^.-Jltf-fr) - N - ((IS*. 2S*. 
4E) -5- (2-s<>V**-W)M - 1 ->^;l/-2- (3.4-^5 L U> 

25 l H - NMR (CD3OD) <5 : 1.03 and 1.09 (total 3H. each d. J = 7. 

0Hz and 7.6Hz), 2.45-3.34 (8H. m), 4.26-4.28 and 4.71-5.05 
(total 3H. each m). 5.77 and 6.26 (total 1H. each d. J= 16.2Hz and 
15.8Hz). 5.91 and 5.92 (total 2H. each s). 6.33 and 6.66 (total 1H. 
each dt. J = 8.5Hz, 15.8Hz and 8.0Hz. 15.7Hz), 6.74 - 6.90 (3H. m), 

30 7.10-7.82 (9H. m) 
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FAB - MS : 641 (M + H) 

(2IT) -2- TN- (2 Tbl f-x_;M^u) — N — (QR-. 2R*. 
4E) -5- (Z-^yVlr^VV M -l-y^;U-2- (3. 4-y^U> 

'H - NMR (CDsOD) <5 : 1.03 and 1.08 (total 3H, each d, J = 6. 
7Hz and 6.5Hz), 2.50-3.50 (8H, m), 4.25-4.31 and 4.71-4.94 
(total 3H. each m). 5.80 and 6.24 (total 1H, each d, each J = 15. 
8Hz), 5.91 and 5.92 (total 2H, each s), 6.36 and 6.64 (total 2H, 
each dt, J = 7.6Hz, 16.1Hz and 7.6Hz, 16.4Hz), 6.69-6.91 (3H, m), 
7.12 - 7.83 (9H. m) 

FAB -MS: 641 (M + H) 
HM0IJ64 

(2R*) -2- FN- f(lRS. 2RS) -5- (2 W^-^/iJ Jl) -1 
-yf-;U-2- (3. 4->fl/>^->7x-M ^y+M -N- (2- 

nMffl27 (3) X-n^tltz (2R*) -2- [N- {(IRS, 2RS. 4Z) -5- 
(2 -Ky>/**V/VM - l-^f;i/-2- (3, 4-^^l/>-^^-+-/7 
x -;i/) -4-^>x-/W -N- (2-^-7^;u/^;U) rtyl/^'OM ?- 
;U] tert-T/^Uxx-rJUlOOmg^x^/ -;l/3mllcjg$U 

10%^5 A-^M^llmg^x., ^a7k^SET48^P H ^jM.jS5cU 

tz 0 temzmm, ?£8i£&Eg£ u u # y ^ 5 ^ □ -7 h y 

57^- [^*-^>/^S?x^;U=7/l->4/l] KJ^fltSIL^ Um\t& 
^0^-tert-7*^;Uft72mg (W68%) LT*#fc 0 
±l5T^'=>tl^:xX-r>'U^72mg^r^ r K2ml K&jj? U g&T- 12 B$ni]ft& 
^SEittESi-rSCilcJ:*?. **MI:£ft63mg (JR^fift) 

'H - NMR (CDCU 6 : 0.86 -0.96 (3H. m). 1.30- 1.70 (4H. m), 
2.30-3.60 and 3.98-4.10 (total 8H, each m), 4.40-5.20 (3H. m), 
5.84-5.93 (2H. m), 6.40-6.46 and 6.56-6.73 (3H. m), 7.16-7.60 



WO 96/05168 



97 — 



PCT/JP9S/01S88 



and 7.70-7.83 (11H. m) 
FAB - MS : 637 (M + H) 

±ittfoTffintLXmLtz (2R*) -2- [N - {(IRS, 2RS. 4Z) - 
5- (2-*,>V**WV)\s) -l-^/U-2- (3. 4->f-u>^^-^ 
s ->7x~;U) - A-^yy--M - N - (2-^-7^^^^) ^y^<^^;u 

3^:7g^-tert-:^;UxX7^UlCft/L-^ (2R*) -2- [N - 
(2-^:/y* [b] fx-;^f;l/) - N - {(IRS, 2RS. 4Z) -5- (2-^ 
>*/**1^/<;;l>) -1-^^-2- OJ-^UV^+^i-^) 
- 4 -^>x-;b} ^;^<*-T;l/>f-;U] n^M^-tert-yf^l/xxf 
io ;K (2R*) - 2- [N - {(lR*. 2R*. 4Z) -5- (2 if 7 'J ;U) 
-2 - (4-y h + -> ^ ;l/-t'-^7 x -;U) - l-yf;l/-4-^>f-;H - 

is H5fe#J65 

(2R») -2- TN- (2-^/fbl ^ xx;M*^ -N- ((IRS. 2RS) 
-5- (2-OV**W)jU) - 1 -t=f-)\,-2- (3.4-yfl/>i;t 

'H - NMR (CD 3 OD) 6 : 0.95 - 1.05 (3H. m). 1.27 - 1.60 (411. 
20 m), 2.30-3.40 (8H, m), 4.10-4.20 and 4.60-5.00 (total 3H, each 
m), 5.90 (2H, s), 6.72-6.90 (3H, m), 7.10-7.80 (9H, m) 

FAB -MS: 643 (M + H) 
H»66 

(2R*) -2- TN- KIR*. 2R») -5- (2 -^W^^HfVJ Jl) -2 
25 - (4-jt h^y^;|/^-;^x-;i/) - 1 -jt =9-)V^y=f-M -N- (2 - 
i"7*)\//=f-)\>) tDW^j fr/TJll J^Bft 

•H - NMR (CD 3 COCD 3 ) <5 : 0.83 - 0.92 and 0.95 (total 3H, m and 
d. J = 6.0Hz). 1.04-2.30 (4H, m). 2.54-3.47 (8H, m). 3.86 (3H. s), 
4.37-4.48 and 4.90-5.40 (total 1H. each m). 4.74-4.93 (2H, m), 
30 7.28 - 7.36 (2H. m), 7.37 - 7.67 (7H. m), 7.78 - 7.97 (6H. m) 
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FAB -MS: 651 (M + H) 

OS. 4S) -4- TN- f(lR. 2R, 4E) - 5 - (2 U 
- 1 -y ^;U-2- (3,4-yfbVy^->7i-^ - 4 -^>^_;U) 
5 - N - jgzL±Z±Jk2L±M l2M<*dM -3-^M^->-4-hKa 

(1) (2S. 3S) -2- [N — {(1R. 2R) -4. 4-^h+^-l->f;b- 
2- (3, 4-y fl/>yt^->7 7?yU} - N- (£-+~j*A,* 1 f- 
71/) ij)W<=e^)V\ -5-t+Vf h7t Kn75>-3-#;l/**>S?tert- 

#%0J1© (2RS, 3SR, 5E) -3- (4-^od7i^;I/) - 6- (2-^ 
7^;U) -5-'v*H?>-2-*--/UCft;tT* ##0JlOT$fc>*lfc (2S, 
3R) -5,5-^xh^^-3- (3, 4-^L/>^->7x-;l/) 

> - 2 - *-jizm c \ ftk(i#%^>j i tmmttmz* vrnzntzN- {(ir, 

is 2R) -4. 4-i?xh + >> - l-> ^;P-2- (3, 4->fU>-m-/7x 
-;U) 7^;U} -2-^-7f-;l/y^;U7$ >61mg N #%^JllT'^^,tl^ (2S. 
3S) -3-tert-7 h + ^^^-yU-S-^+yx h5k Kn75>-2- 
^yU^>S?35mgSC/ h »Jif-;U7i >83 // n D*;UA2mU:*KPU 
*^T2-^no-l, 3--7>f-;l/>r $yy*'J^7A^D 'J K34mg©? v; 

20 o*;i/A0.5ml*«*ftli, Hfitt'C30aiflHl#Ufc o 

4 - ['\+^>/ft»i^^=3/l] ICckOitSSILTs M<i:M87ing (iR 
^96%) ^ifeMtltifc, 
25 (2) (3S, 4S) -4- [N- {(1R, 2R, 4E) -5- (2-O l /^+t , / l J 
- 1 - >f-;u-2- (3,4-^U>m->7iX^) -4-^>x- 
;W - N - (2-t7f;Mf;i') tuw^jji] -3-ijjv^i/- 4- t 

±te (i) <DN-7i/Mm*im£Lxm\i\ mmms7 tmmttmz 
30 £K>mmit&®z&tzo 
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l H - NMR (CDsOD) <5 : 0.83 - 1.08 (3H. m). 2.30 - 3.20 (6H. m). 
4.53-5.10 (4H, m), 5.85 and 5.89 (total 2H, each s), 5.80-6.95 (4H. 
m), 7.20-8.06 (12H. m) 
FAB - MS : 695 (M + H) 

(3S. 4S) -4- FN- KIR. 2R. 4E) -5- (2 -K>>/*4-*V n ji) 

- 1 -y f-;U-2- (3. 4-* 1 f-\s>i?**i/7 - 4 -^>-rx;i/) 
-N- (2-j-7=f-)lt ij)W<*<< AA - 3 -x h*is*>Jl,#sL/l- 4 

(1) (2S. 3S) -2- [N- {(1R. 2R. 4E) -5- (2 -^//tH'/'J 
;W) -l-^;l/-2- (3,4->fl/>-W>'7i^)-4-^>f- 
;H - N - (2-^7^;M^/U) *JW<*4jV] -5-t+Vfh7hh'o 

SU85W67 (1) ©^^cDx7.r;U^^^J;0ilj£«aLT^^tl^ (2S, 
3S) -2- [N - {(1R, 2R. 4E) -5- (2 -1- 
>^;b-2- (3. 4->fL/>W'>7x-;l/) -4-^>xX7U} -N- 
(2-^-7^;M^;U) tuw<^^j\z] -5-t+vfF7t Kd7^>-3- 
*4/#>M ISSmg, x* y -;H3.5mg&tf4 - ^ ^;UT ? J tf' J v >36. 
0mg*^nn*;l/A2mlll*JBU tSSl -x^;U-3- (3-^y^;U7 
^7*d fcVl/) ;U*'*>f 5 K57.0mg£fia;i N EST*-£«#U/Co WJXM. 

tt£$/123mg 0RSS76 96) LTfcfc. 

(2) (3S, 4S) -4- [N- {(1R. 2R 4E) -5- (2 

;u) - 1 - y f-;u-2- (3,4->fU>^t+->7x-;W -4--^>x- 
/H - N - (2--*-7^;M*;i/) ^;U/<*-r;U] - 3-x h^*>A/u«K— ^ 
-4- t Kp^^T*?^^ h O^^omm 
(2S. 3S) -2- [N - {(1R. 2R, 4E) -5- (2 -K> jl) 

- l-/?JU-2- (3, 4-yf^>W->7x-/l/) -4-^>f-;H 
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- N — (Z-i-y+Jlt =f-)V) ftJW^Jjl) -5-^Vfh7tKa77 
y- 3-*^»K>»xf^iXf;H20nig*f h 5 h Kd7 5 >5ml iTk. 
2ml U 1 ££7kBNfc* h >J * 182 ^ 1 **];U U&T' 

5 >r- [^dd^a/^;-^ 20/1 -io/i] i=«t»j«f«!LT, m®it 

^33.0mg 0R2$26%) UT*S* 0 

'H - NMR (CD 3 OD) 5 : 0.94 and 1.08 (total 3H. each d, J = 6. 
1Hz and 6.6Hz). 1.19 and 1.29 (total 3H. each t, each J = 7.1Hz). 
2.35-3.15 (5H, m), 3.38-3.56 (1H, m), 4.14 and 4.23 (total 2H, 
10 each q, each J = 7.1Hz), 4.48-5.15 (4H, m), 5.75 and 6.17 (total 
2H, each s). 6.50-6.86 (3H, m), 7.23- 8.00 (12H, m) 
FAB - MS : 679 (M + H) 

4- TN- fQR, 2R, 4E) -5- (2 -K^V^r^V 'J ;u) - 
is Jl- 2 - (3, U>^->7x^l/) -4-^O-r— - N - (2 

Kn*->- 3 -7x 

(1) (3S, 4S) -4- [N- KIR, 2R. 4E) -5- (2 V**-**/ 'J 
7U) - 1 -> 7^-2- (3,4->fU>m->7x-/l/) -4-^>f- 

20 /I/} - N - (2-^-77 c /M^;l') fijW^jjU] -3-tert-7> + >>#/U . 
tf^yl/- 4 - t Ka + ^7$ >&/ =f-)l i^f vUCDS^ig 

Hfifefi»J67 (1) -ef&£*lfc (2S, 3S) -2- [N - {(1R..2R, 4E) -5- 
(2 -^>V^-+-9-V'J;U) -l->7^l/-2- (3, 4 -y^b 7 
x-^) -4-^>x—>'U} -N - (2-^7 7^1/^7^1/) 77;U/<^-fyl/] - 

25 5-t + Vfl>7h Fd77>- 3 -7>;U^>^tert - 7f ;l/xxf;b 
193mg£xh7b Ko7 5 >5ml t*2mlOiR^j([|i»j»U 13B6*iWt 
i- h U 7 0.31ml fcflo*., MT15^BHi»Lfco K£ft£lg!££ 

(&pH4) <hLfc&, ft»xf-;i/-efflibUfc 0 ttfciJfc£&7k 
30 ^nfc*;u»K>K*ft8if-;uic»jSL^fflfiJ©5?7 7y ^ >£MiST'*Dx. 
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tz 0 &j££i£ffa*U ^al^^'J^y^^A^nv ['V* 
t>/ft»xf^2/l] KJ^WMLT, M^#ft202mff (JR^SSW) 

(2) 4- [N- {(1R. 2R. 4E) -5- (2 0 Jl>) 
^;U-2- (3. 4-^ ^L/>-^^-+->7x-yU) -4-^>-r-yU} - N - 
(2-^7^;l/^;U) *7l/'<*-f/U] -3-tert-7*h + ->^;U*'-;t/-4 
-b Ko*->- 3-7y->&^f-;Uxxf-;u©S!|i£ 

(3S. 4S) -4- [N- {(lR, 2R, 4E) -5- (2 U 

- 1 - y ^ ;l/-2- (3, 4-yfl/>-Wy7i-/b) -4-^>x~;U} 

;l/-4- t Ko4 i ->7'^>S?^f-;Ux7sx;U36mg^^DD^yl/A2mnc?§ 
ft?U Dess - MartinKIH (/<-a — r^) 42mg£fln;U ligtl^fliR 

Ltz a > ] ) ti f^SI^D^ h 7=j 7 >f - [Kieselger^OFz^ Art™ 

5744 ;^+t>/ftKif^= 3/2] KJ: 9»»!LT, «Sft£«5 14.7mg 

(3) 4 - [N - {(1R, 2R, 4E) -5- fr) -l-y 
i-Jl-2- (3, 4-^fl'>i?t+->7ii/l/) - 4 -^>-r-;U} - N - 
(2-^7^;M^;i/) 1jjw<*<<jV] -3-tert-7*h+->^;l/^;u-4 

- h K n * f> - 3 - 7*x >K©SS!ii 

4- [N - {(1R. 2R. 4E) -5- (2 V***-* V~ 'J ;b) 
;U-2- (3. 4-^fU^-W->7i-/l/) - 4-^>x-;b} -N- (2 
-t7Wf^) i3JW<^^jl] -3-tert-7'h + ^^;U^-Ji;U-4- t 
Kp + ^-3-7"x>'K>f-;Ux7x7 L ;l/9.9mg^x h7 t Ko 7 5 >3ml<t: 
7K lml ©7l£&J;i7g8? U 1 «S*tt^^ h U 7 A7K&& 140 // 1 £Jo;U g 

-Cfftfcb L^o ?4dJ&£ft7kffit&vr* S"7 Am J: U tttt*i|&tf8iJ% N 
i£&£$ES£ U SIM* •> 77 yyUjf 1 ^D7|>^7^- [Kieselgel™ 
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60F^ N Art™5744 *;UA/> * J -;U= 10/1] |Z«fc QfltSt LT> fll 

»k^4»6.9mg (iR*70W fc&ferStt^Wi: LT'fifco 

'H-NMR (CDCU 5 : 0.96 - 1.06 (3H, m). 1.41 - 1.51 (9H. m). 
2.30-3.29 (5H. m), 4.15-4.98 (4H, m). 5.88-6.34 (3H. m). 6.41 - 
5 6.74 (4H. m). 7.21-7.88 (11H, m) 
FAB - MS : 705 (M + H) 

»68 (i) tmmKmmbTnztitz^zTJiznmmGQtmmiztim-? 
io mmm 70 

4 - TN - KIR. 2R. 4E) -5- (2 - 'O V U ;U) - 1 
;b-2- (3.4-^l/>i?t4^7x^) -4-^>^_ ;U) — N - (2 

yi/-3-7f y& 

is 'H - NMR (CDCI3) 6 : 0.82 - 1.07 (3H, m), 1.91 - 3.37 (5H. m), 

3.62-5.01 (7H. m), 5.89-6.32 (3H, m). 6.48-6.79 (4H, m). 7.23- 
7.89 (11H. m) 

FAB - MS : 663 (M + H) 

20 4 - FN - {(1R. 2R. 4E) -5- (2-^'/m7'J^--l->f 

Jl-2- (3. l-l fU>m->7i-;l/) -4-^.>^—M -N- (2 
-±y9Jiy^-Jl) -ti)W<*:<<Jll -4-b Ko4->-3-^V7d^^ 
;l/^-3-yf y& 

'H - NMR (CDCU 6 : 0.98- 1.07 (3H, m). 1.14 - 1.32 (6H. m), 
25 2.32 - 3.67 (5H, m). 4.18 - 5.21 (5H, m), 5.89 - 6.34 (3H, m), 6.41 - 
6.71 (4H. m). 7.21-7.89 (11H. m) 
FAB -MS: 691 (M + H) 

4 - FN - KIR. 2R. 4E) -5- (2 -<y*/**-fV U AA -l-y» 
30 ;U- 2 - (3. 4- y fl/>^->7x^) -4-^>-r— ;U -N- (2 
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4-fc KPt'>-3-^f>» 

'H - NMR (CDCU) 6 : 0.85 - 1.08 (3H. m). 1.13 - 1.90 (10H. m), 
2.23-3.66 (5H, m). 4.17-5.01 (5H, m), 5.89-6.32 (3H, m), 6.42- 
s 6.75 (4H, m), 7.21 - 7.90 (11H, m) 
FAB -MS: 731 (M + H) 

nmm 73 

4- fN- (OR. 2R. 4E) -5- (2-OV**W)M - l -y* 
Jl-2- (3. 4-^fl/>^y7x-^) -4-^>r-M - N - (2 
io -j-y+JW-M ij)W<^M -4-bKa4->-3- (2-y 
^;l/^-;l/-3-y^>«F 
•H - NMR (CDCU) 8 : 0.94 - 1.10 (3H. m), 2.27 - 3.40 (8H, m), 
3.54-3.69 (2H. m). 4.03-5.00 (6H. m). 5.89-6.31 (3H. m). 6.49- 
6.78 (4H, m), 7.24- 7.89 (11H. m) 
is FAB - MS : 707 (M + H) 

H0S0J74 

4- fN- KIR. 2R. 4E) -5- (2 U ;U) -1-y* 
JU-2- (3.4-yfl/>^->7x-;l/) -4-^>9--M -N- (2 

20 K a ■=£■>— 3 — >W 

'H - NMR (CDCU) 6 : 0.83- 1.06 (3H, m), 2.29-3.40 (5H. m), 
3.97-4.99 (4H, m), 5.14-5.30 (2H, m), 5.88-6.34 (3H, m), 6.42- 
6.77 (4H, m), 7.20 - 7.84 (16H, m) 
FAB - MS : 739 (M + H) 

25 

4- fN- KIR. 2R. 4E) -5- (2 M -l-y* 
Jl-2- (3.4-yfU>y^->7x-;M -4-^>-r_;U} - N - (2 

4- t Ka*>-3-7^>EE 
30 »H - NMR (CDCU) 6 : 0.97 - 1.09 (3H, m). 1.50 - 1.90 (8H. m). 
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2.30- 3.20 (5H. m). 4.20-5.00 (4H, m). 5.18-5.35 (1H. m). 5.89- 
5.92 (2H. m). 6.04-6.32 (1H, m), 6.45-6.75 (4H. m). 7.23-7.88 
(11H. m) 

FAB -MS : 717 (M + H) 
5 «0J76 

4 - FN - {(1R. 2R. 4E) -5- (2 -'OV**?*/ 'J ;U) - 1 ^ 
;u- 2 - (3. U^W->7x-;l/) -4-^>x— - N - (2 

-t7Wf;i/) aikd±d!ik] -4-bh'p^->-3- (3-fh7bK 

10 'H - NMR (CDCU) <5 : 0.80 - 1.10 (3H, m). 2.00 - 3.70 (7H. m). 

3.70- 4.00 (4H. m). 4.00- 5.00 (4H, m), 5.40-5.50 (1H, m). 5.88 
and 5.93 (total 2H, each s). 6.00-6.70 (5H. m), 7.20-7.90 (11H. 
m) 

FAB - MS : 705 (M + H) 

is mmm 77 

4 - TN - f(lR, 2R, 4E) -5- (2 z^iZ^±±±Zi2 M - I - / T 
;u-2- (3.4-yfl/>yt^->7x-;M -4 -^>-r—;u) -n- (2 
-t7f ?•;!/) iiA/'<*4 J\A -4- b Kp^->-3- (2-b Kp*-> 
- 1 - b Ko4-->y f-;l/x h^->^;L/^:_;U) -3-7'f >ifg)^ 
20 HSfe^J68T^fflUfcJ-^y-;WC^T. 1. 3-b*X (tert-7^;l/» 

'H - NMR (CDCla) 5 : 0.80 - 1.00 (3H, m). 2.20 - 5.00 (14H, m), 
5.85-5.95 (2H. m). 6.00 -6.80 (5H, m), 7.20-7.90 (11H, m) 
25 FAB - MS : 723 (M + H) 

HI60IJ78 

3-7'J;t/7r^->a;t/fe;l/-4- FN - (QR. 2R. 4E) -5- (2 -K 

>V**W)M - i-JTji-2- (3.4-yfu>-^->7x-;i/) 
-4-^yy--M -N- tnV'<*4 )\A - 4 - b K 

30 a*S/-3-7f->»g>ailft 
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mmwenbtltz (3S. 4S) -4- [N- {(1R, 2R, 4E) -5- (2- 
*>>/**H-VVM -l-/f-^-2- (3, 4-^l/>yt*y7x-;l/) 
-4-^>x-;u} - N - (2-^-7^;uy^;u) *;l//<*^;i,] -3-#,u 

5 K3ml izmm U 7 'J ;U7o 5 K 19 ^ 1 £*D;i x 6B#|ia8£# UfcgU 7 'J 
"To; K19/£l*iBaDU 5£i5i$IBH!#l,fco S«tt*7Klca*> 

■9->/^gfxf-;U=3/2] TttSIU ^<a»n^v?7'J;Ux^r;U*H«|«»|69 
10 (2), (3) £l^«l;:*i3«c:£K:J:»K flW^Ml7mg (W25%) %M 

'H-NMR (CDCU) 5 =0.96- 1.07 (3H, m). 2.30-3.68 (5H, m), 
4.16-5.40 (8H. m), 5.71-6.71 (8H. m). 7.20-7.89 (11H. m) 

FAB - MS : 689 (M + H) 
H»79 

4- FN- ((1R. 2R. 4E) -5- (2 zS±2^**£2£ M -2- (3. 

4-y f-u>-^t4->7x- ;u) - 1 - y 4 -^>r-;M -n- (2 

b KP*->-3-7>>ggg>Si!igr 

^Sfe^J67© (2S, 3S) -3-tert-y h + i/*Mi/l/-5-t*7f h 
7t Kd7 5>-2-*;u^:>K{cR^t, #%0J 14T*'f#£*l£: (2RS. 
3SR) -3-tert-^H + '>?!7;l/5f:-;l/-5-^- + Vf-h^t Kn7?>-2 

tttt*«fl67£H«tt^ttfcJ:9#£ftfc ( 3 rs. 
4SR) -4- [N- {(1R. 2R, 4E) -5- (2 -Oy*^+^V»J ;U) -1 
->^;U-2- (3,4-^U>W->7x^;l/) -4-^>-rx/u} -N 
- (2--*-7^;M fijw^ofji,) -3-^7^+^-4- 1 Ko*-> 

'H-NMR (CD3OD) 5 : 0.95 -1.13 (3H. m), 2.00-2.69 (5H. m). 
4.02-5.60 (6H, m). 5.80-6.80 (7H, m), 7.22-8.10 (11H, m). 
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FAB - MS : 729 (M + Na) 

5 - FN - (OR, 2R, 4E) -5- (2 -^Ov***-^/ U jl) - 1 -y ^ 
Jl-2- (3,4-^fl/>^->7i-;l/) - -N- (2 

-f-yf-Jly/^Jl) jjA/'<*:4)V\ -4-X h*i/ftJl#s.j\,-5- fc Ko* 
•>-4-^>7^>ifgD^jife 

(1) 5- [N- {(1R. 2R. 4E) -5- (2 - 'OV**-* VU -l-y 
fvl/- 2 - (3,4-^fl/>m->7x-^) - 4 -^>xx;U} - N - 

(2 -^7^;M^/U) *;u/<*>f ;U] - 4 -x h4->^>l/^;u- 5 - h K 

#3T#J1© (2RS. 3SR, 5E) -3- (4-?nn7xx;b) -6- (2-^- 
7^/1/) -5-^+-t?>-2-^-;K;ftx.T> #%#J 10-C*§£*l£ (2S, 
3R) -5, 5-v?xh*v-3- (3,4-yfl/>i?t+y7x^) 
>-2-*-;U£fflt,\ ftfe(i#^Jl<h|5)^j:^{Ci:*9'#t»n^N- {(1R, 
2R) -4, 4--;xl«^-/-l-^;|/-2- (3, 4->f|/><m-/7x 
x;U) 7>;l/} -2-^7^;U^^;U7^ ><h#%#J13Tli£ftfcl -7-tr 
h*->-l. 2. 4-7^> h >J*7/l>#>&2, 4-i5xf;l/xxf;^H»|67 

(1) ©:fr£-e«£KJfc{;:ttLfc8fe> WJ57 (2). (3) t^mztmtzz. 

t\Z£*)%l>tlhS-7*\>* : s-5- [N - {(lR, 2R, 4E) -5- (2 - 
s<>V**W>)Ji<) -1-^^-2- (3. 4-^fl/>^'>7x^) 
-4-^>f-M — N — (2-^-7^;^^^) ij;W<^e^jW\ - 4 -x h 
4^*7 ;l/;tfx;lx< > ^ >Kxf-;l/xxx;U71mg £x ^ y -;l/2ml flTgft? U 
± Y i; 9 Ax h * •> K7mg£fl0;i. g&T' 1 B#f!Si{f # U/c 0 £i6&£7K(C£ 

^34%) 

(2) 5- [N- {(1R, 2R. 4E) -5- (2 -Ky \) jl) -l-y 
f-;u-2- (3, 4-^f-u>i?^-+->7x-yu) - 4-^vf-M -n- 
(2-^7^;M^/tO *7U/<*-f;i/| - 4 -x h + ->^;u*x;u- 5 - t K 
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±ie (i) Mt&m&$mmG9 (2K o> tmm\zmm-tzz.tiz&>)M 
m<t&m**fem&mt Lxmtz 0 

'H-NMR (CDCU) S : 0.97- 1.09 (3H, m), 1.22- 1.32 (3H, m). 
s 2.14 - 2.95 (7H. m). 4.19 - 5.01 (6H. m), 5.89 - 6.74 (7H. m), 7.22 - 
7.90 (11H, m) 

FAB -MS: 691 (M + H) 

mmm si 

5- TN- KIR. 2R. 4E) -5- (2 A£ - l -y » 
io JU-2- (3,4-^f^>^^7x-;l/) -4-^>x-;U) - N - (2 
-j-y^jl/^-jU) j3)W<*4AA - 4-tert-^h^->7!;;u^-;l/-5- b 
Kp4-->- 4 -'Or >iS<Pftiia 
HJS#J80©l -T-fe 1. 2. 4-7?> h 'J^;U.i-:yBe2. 4-i>x 

x;uix-rw;:ttx.-^ l -y-fe h*<>- l, 2, 4 > h tf?!7,a>*:>ge2, 

is 4 - v?- tert -yf-yl/X^-r^U tert - yf-yUJCXxyU^tti 

fsn*4 i mt&nm 13 <t TOtt^ra-c^Ba %m o \ uss^j so t 

fflWz%imtZZ.t\Z&t)5-T-t:h*'>-5- [N- {(1R, 2R, 4E) -5 
- (2 V A,) -l-^f-;l/-2- (3, 4 - y f-l/>^+.> 
•7x-;u) - 4-^>x-;i/} -N- (2-t7f;Mf;W a;i//<*-f /u] 
20 - 4 - tert - y h * •> il )V#—)V< y $ >&tert - Zf=f-)V xxfvl/^{|fc^ 

0J8O (2) £RMM:EJ6*m\ &Stt£«5£*#fco 

'H - NMR (CDCla) 6 : 0.80 - 1.05 (3H, m), 1.22 - 1.52 (9H, m), 
1.80-2.90 (7H. m). 4.10-5.38 (6H. m), 5.88 - 6.74 (7H, m), 7.25- 
25 7.92 (11H, m) 

FAB - MS : 719 (M + H) 

4- TN- KIR. 2R. 4E) -5- (2 VJ ;U) - 1 ->r 
;U-2- (3. 4-y f l/>v?t^->7x-;l/) -4-^>^_;U) -N- (2 
30 • z ±2±JkjL I'M tuW<*J -4-h Ko*>-3-b Kp^-W^;U 
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(1) (3S. 4S) -4- [N- {(1R, 2R, 4E) -5- (2 -'0'/**1f7 U 
- 1 - y f-;u-2- (3,4->fl/>i>t*i/7z-;l/) -4-^>xx 
-N- (2-^-7^;U> ^;l//<^-f ;P] -4-t Kn*->> ^yU- 

(1) ©-fk^Oi^x^^JwiOKfiiaiUTW^tlfc (2S, 
3S) -2- [N- {(1R, 2R) -4, 4-^xh^i/- 1 -y^;u_2- (3, 
4-^fl/>m->7x-;l') 7*;l>} - N - (2-^7?- ;M *-;t/) 
/<*>f;l/] -5-t+Vfh5t Ko7 5>-3-*/l/7iC>K95mg*f - h5 
h Fd75 >3ml Kigfl?U h <Jxf-;U7 = > 42 til t? a a¥%M y?* 
;uxx^;u39/n**&Tfln*.rt:o Hfi*T30#IHIiI#UfcSL *#fbfc$ 
V U ^ASSmgS-flox., Sffl-e30£fflMI&Lfco ft 

[Kieselgel™60F»* Art™5744, ; >/ft&x5^l/= 1/2] fit 

mi,Xs mmit&hwms (W42%) ^m^^tLxntz 0 

(2) (3S, 4S) - A- [N- {(1R. 2R. 4E) -5- (2 -'O'/t+t'/'J 
/I/) - 1 -y^;l/-2- (3. 4->fl/>^+->7x-;W -4-^>x- 
;H -N- (2-*:7f-7Mf\rt/) ij)W<^>()V] - A- tert -zftJlVJ 7 
;b •> |J + •> ^ f ^- 2 - 1 + v f h 5 1 Kp7 7>o8KS 

(3S. 4S) - A- [N - {(1R, 2R. 4E) -5- (2 -^>y***^/»J ;U) 
- 1 -y^;u-2- (3, 4->fU>i?t+i/7x-;l/) -.A-Ky-r-M 
-N- (2--*-7f-;Mf-;t/) *;t//<*-fy|/] -4-t Ko+yyf;l/-2- 
t^Vf h7t Ko77> 56mg * -7 ^ f;V*;l/A7 $ K 3ml K^flf U -f 
$^y*-;H6mgi:tert-7^;l/^y>;U'>»J;U^nU K27mg£flp;U g 

2/1] TWIJUT, 8l]®tt£®!>£39mg (iR^75%) LTif 
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(3) 4- [N- {(1R. 2R, 4E) -5- (2 -O V**-*V*) JU) -1-/ 
f7U-2- (3. 4->f l/>-^y7iZ;l/) - 4 -^>-r-;l/} - N - 
(2-^-7f-;uy^;U) a/U/<*-f;u] -4 - t Ko*->- 3 - t Kn*->> 

'H-NMR (CDCI3) 5 : 1.01 - 1.13 (3H. m), 2.19-5.22 (11H, m). 
5.71-6.79 (7H. m). 7.19-7.88 (11H. m). 
FAB - MS : 635 (M + Na) 

10 mfc&m 

4 - FN - KIRS. 2RS, 5E) -6- (2 V 'J jl) - 1 - y 
(3.4-^fl/>-m-/7x-;l/) - 5 - N - 
(2 -j-7?-;uy ?•;!/) fj)W<^^)\A -3-tert-7 r h^->^;U4-:-;b-4 
-bKP»^-3-yf»OM» 

15 #W1 iHttlWttKckfJS^nfcN- [(IRS. 2RS) -5- (1, 3- 

S?:**7 5>-2-^/l/) - 1 - > f7l/- 2 - (3,4->fU>^+7x- 
;U) 7>;U] -2-t7f;MW5 ><h#%flj4T'i#£*l*: (2RS, 3RS) 
-3-tert-y }>+->*;l/^-5-t+Vf h5 t Ko75>-2-^;l/ 
#>»£flH«fS#!l67 (1) ©a»Tjta^*fT7w£K:J:*)#£ftfc7-> 

20 Mm&nmm27 (2), (3) ^^KMl/C^tl*: (4RS. 5RS) -5- 
[N- {(IRS. 2RS, 5E) -6- (2 - ^ 7 U ;U) -1-^yU- 
2- (3,4-^l/>W->7x-^) -5 -^\+-t-;U} -N- (2-^- 
7f7M ?JU) t))W<*4M -2-^+7-r h^h Kn75 >-4-rt;U*' 
>K-tert-y^;l/x^-r;U*ffl^Ts HM69«i:^/j:^{C«tO. fflIB 

25 tt£fc£fifc. 

'H-NMR (CDCU) <5 .0.80-1.10 (3H. m). 1.40- 1.50 (9H. m). 
1.50-2.00 (4H, m). 2.60-3.60 (3H. m). 4.10-5.00 (4H. m), 5.80- 
7.00 (7H. m). 7.20-7.90 (11H. m). 
FAB -MS: 718 (M + H) 

30 HJfe#J84 
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(2S*. 3R») -4- fN - {(1R. 2R. 4E) -5- (2 -^<> jj 
;U) -l-y^;U-2- (3.4-yfl/>-^->7xi;l/) - 4 -^ >f ^ 
;U) - N — (2-^-7f-;Uy 1jA"<*<{M - 1. 2 t 3-y^>KU^ 
ML>MM^ (2R*. 3S') -4- fN- {(1R. 2R. 4E} -5- f2-^W 
s t^»7'M) - 1 - y ^;b-2- (3. 4-yfl/>-?^^7 x -;M -4 
-^>f-;i/l - N - (2-t7f;i/^/b) ^2l^<±r£ik3 zlL 2. 3-7 

(1) (2RS, 3SR) -4- [N- {(1R. 2R) -4, 4--?xh^-/- i-^f 
A--2- (3,4-^i/>-;t+->7x-^) - N - (2-t7f;i/ 

10 t^fV) tt)W<^)V] -1, 2, 3-79>\>i)t>J['tf>WihVx.?jl,jLZf- 

#%fl|l<D (2RS, 3SR, 5E) -3- (4-?nn7x-;U) -6- (2-^ 
7^;U) - 5-^s+-fe >- 2-5f--;Ui;ft^.T, #%#J 10T'f§t>ftA: (2S, 
3R) -5. h*->-3- (3,4-/fl/>m->7x-;I/)^>^ 

15 >-2-*- J\s&m<<\ I tm&Klj&lZ tifzN- {(1R, 2R) 
-4. 4-S?ih*->-l-,/fvU-2- (3. 4-/fl/>^+./7i-;V) 
- 2 -±7?JUS =f-)VT i y 150m g> 12T^t>n/c (2RS, 

3SR) - 1, 2, 3. 4-7'^>fF7*;l"i^SS2 1 3, 4 - h 'J xf^xxf^ 
120mg&tf h Vx.? JU7 z >2Q5 (il%?aa*sjUJ*iz®WL, »T2- 

20 *up-1, 3 - > f-ZU-l* 5 ^ V 'J — >7 /», ^ o U K83mg©?oo*;l>A 

lml?g&£tt];i x l^&«T'30#F H E ]«#U £ : &T*mz30ftffi&WUz o "Eft 

25 Sixf;b=5/l-*2/l] ICjiOftaHLT. &J®ft£^200mg (iR^8096) 

(2) (2S*. 3R*) -4- [N - {(1R. 2R. 4E) -5- (2 

U;U) - 1 f-;l/-2- (3,4-^|/>^->7xX/l/) -4-^>x 
-;W - N - (2-t7fWf;V) rt;l//<*>f;u] -1. 2. 3-7 , ^>h , j 
30 *;l/#>KRtf (2R*. 3S") -4- [N - {(1R, 2R, 4E) -5- (2-<> 
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4-^yy--M - N - J}jw<*jji] -1. 2,3- 

±ie (1) rmznizu-Ti/Mmmmgzmm&m tmmiz&mbXs 

5 (2RS, 3SR) -4- [N- {(1R, 2R, 4E) -5- (2 ij 

- 1 ->^;U-2- (3, 4-yfL/>y^^7x-;l/) -4-^>f^} 
-N- (2-^7f-;M *yW<*-f;U] - 1, 2, 3 -7** > h U *^t' 

^77^ - [Senshu Pak™, Silica - 5301 - N ; -N+lf > /^Kif;l'= 
10 2/1] ^ffl^Tv7X7 1 L/^v-©gg# x {c*5 2SO^^^|i^5c<!: 
IC«ktK ffilLh (2S-. 3R*) -ft [m«^BTh/57-f-|:fcWife 
ff*tflJifc»] SO' (2R\ 3S*) -ft [H»^D7^77^-i:fcl^ 
<h^€ Lfcillt^Cxxf^, *ft*'ft85mg (iR^39 
%K 97mg (1R^44%) ^ifei^ilTi/:. &K*ft*'*i£giJ<@l;:-f 

±LT$-fc**tt£U Mt^BRSHttfL/Co Settle lfl£ttift«AliLII 

20 [Lobar column™^ sizeB^ RP - 8 (.*Jl<?1±M) ;7irh^h'J ;U/0.1 % 

frfclSJWfcU (2S*. 3R') -ftt**Lfe*»k^53mg OR* 69 96) £ 
(2R*. 3S*) -fti^«Lfc^S>fk^59mg 0RSJS70 96) £*n*'ttB& 

25 (2S*. 3R*) -ft 

'H-NMR (CD3OD) <5 : 0.80 - 1.00 (3H, m), 2.30-3.60 (9H, m), 
4.30-5.00 (3H. m), 5.80-6.00 (2H. m), 6.10-6.40 (1H. m). 6.60- 
6.90 (4H, m). 7.20-8.00 (11H, m) 
FAB - MS : 693 (M + H) 
30 (2R', 3S') -ft 
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'H - NMR (CD,OD) <5 : 0.80 - 1.05 (3H, m). 2.30 - 3.60 (9H. m), 
4.30-5.00 (3H. m), 5.85-6.00 (2H, m). 6.20-6.40 (1H, m). 6.50- 
6.90 (4H, m), 7.20-7.90 (11H, m) 
FAB -MS: 693 (M + H) 

N- ((IRS. 2RS. 4E) -2- (4-»dd7i-;1/) - j -y^ ;U . 5 _ 

(1) (E) -3- (4-?od7x-;W -6- V-i-yf-jU) 
>-2-*>©g5!i£ 

p-?aD7i-;l/7t h>2.56g£^fvl/*;l/Zs7S K5ml<h^>-tf 
>5ml©7l&K®ft?U *#M*rF> h VvA0.62gt (E) 

-3- (2-^7^;l/) -2-7 , d^;U7'd = K3.50g® i?^ ^;I/*;UA7 
< K8ml/^>-fe'>8ml^^x.TMaT'2^^L^ 0 

i^>/TOi^;U=5/l] K J: LT, &JStt£^3.70g£££ o 

(2) (2RS. 3SR, 5E) -3- (4 - 7 o a 7 -6- (2-^7?-;l/) 

- 5 +-(?>- 2 -*-/KE>$i!jg 

(E) -3- (4-^DD7x-;U) -6- -5--\+-tr> 

- 2 - * > 4.78g ^fh7tKn75> 30ml ICfc*? U - 78 °C -e#i|J$# 

sec — T^-Jl^ 1 ?^ U^'i'XKCDlMxh'^t Ko 7 7 
14.3ml ^»n^T|5]aST2^at^Lfco Sft^iC, ftftitfln^ 2^7k 
SKt^ h 'J 7 A7K&& 10ml &t NT30 0 /oi@^bK^7X 15ml * |i 

**'>'JAW7A^D?h/57-(- C^*l7->/ft»if-;l/= 15/1 
-5/1] TfMIIL-Cx «MHt£8j4.06g*8fc o 

(3) (IRS. 2RS. 4E) -2- (4 - ? o d 7 x-7l>) -l-y^,u_ 5 _ (2 



WO 96/05168 



— 113 - 



PCT/JP95/01588 



(2RS, 3SR. 5E) -3- (4 - * n 07 x.=.;U) -6- (2-j-7?Jl) - 
5-^M?>-2-*--/U4.<)6g*r b?t Kn7 5>30ml K&JgU *fc 
flMTFx h U 7x-M^7^ >4.77g, 7Vi>*;U^>Ki;x^;ujixx;u 
5 2.89ml Rtf S? 7 x-7U0^7^ K4.77g*jDATMT?30»Hia»Lfc. 

>/#&x^;u= 50/1 -30/1] -CffifiHU »£*lfc7 5? Kfc* h »J 7x- 
VI/* X7<> 3.2g £&\Z 10 %^7Kx H5tKD75> 100ml 3 B$ffift| 

10 -f - Rgfty b >/y * J -;u= 50/1 -20/1] TUSI LT> *SStt£$ 
2.30g*»^ o 

(4)N- {(IRS. 2RS. 4E) -2- (4-^DD7x^) -i- J i^ Jl/ . 5 

- (2-^-7 5 L ;i/) -4-^>x-yu} -2-^-7^M^;ut = yos^ii 
(IRS, 2RS. 4E) -2- (4-?od7x-;U) - 1 (2 - 

is ^7^71/) -4-^>f-^7; >0.75g*p<^y-/H0inl U 2- 
^7 h7;Uxk K0.34g£to*TMT-«flt#Ufco EfcftKf- K5t K 
o7 5 W0ml£fa;iT#ftbLfcftI8£&Jj?U **fk*"7**- HJ 7 A 
84mg£fln*TMT2B&|Hiat#Ufco KffcftKxfvUx— r)\/tiY.^7L 

-csittju w«Ji*f&fo&&7kTifcjrdu &7KBfis^'*v7AK e t9&& 
\>y?7<- >/&m^?j\s= 7/1 -3/1] T'ffisnLT. stsnk£ 

«50.76g£»fc. 

±fE5f&"C*lf LT&ffl L^p-^DD7xx;U7-t?h V&O'/Xli 
(E) -3- (2-*7f7U) -2-7d^-;1/7d; KR0 f /XW2-^7h 

25 7^fh KlCftx.T N StlS"r*7';-;l/7-ir h>g|3W*ao f /Xli^ny> 
<fc&Rtf/Xli7y-;U7/U-rb KR***ffil\ flfett#*m tWtlttK 
Mfro-C, N- {(IRS. 2RS. 4E) - 2- (4-^7oo7xx;b) -l-y 
=f-)V-5- (i-^-7f-yu) -4-^>f-M -2-^7^/1/7*5^7$ > N 
N- {(IRS, 2RS) -2- (4-^dd7i-;1/) - 1 (2 - 

30 t7f;l/) =f-)\,Tl > x N- {(IRS. 2RS) -2 
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- (4 - ? PP7 x-AO - l -y f-;u-4- (2-t7h + -» 7*f-;U} - 
2-±y=f-)^/=f-^7l N- {(IRS, 2RS) -2- (4 - ? n p 7 x-/U) 

- l-^^;u-4- (2-^-7f-;i/) 7*f7i/} -2-t7f;Wf;i/7 ~ > N N 

- {(IRS, 2RS) -2- (4-?pp7x-;U) - 1 -^5^-6- (2-^- 
5 7^/1/) 'S+WW -2-^"7^;Uy^;P7$ >> N- {(IRS, 2RS) -2- 

(4-^PP7x-;l/) - 1 -^f;b-5-7i^l/-4-^>f^} -2- 

1- 7Wf;l/7;y>N- {(IRS. 2RS. 4E) -2- (4-> h + ->7x- 
;u) -i-y^;u-5- (2-^-7^;u) -4-^>-f— M 

t 3-;\s7 i N - {(IRS, 2RS, 4E) - 2 - (4 - > ^/l/7 x^AO - 1 - 
io {2-±7^-n) -4-^>x-;H -2-^-7f-yi/^ f-;i/7 ^ 

N- {(IRS. 2RS, 4E) -l-/?J\s-5- (2-t7fyl/) - 2 - (4 
--hD7x-;l/) - 4 -^O-r-yU} -2-t7f;Mf/V7;^ N- 
{(1RS, 2RS, 4E) -2- (4-7Wo7x-;l/) -l->f-;U-5- (2- 

^-7^;u) -4-^>-f-;u} -2-^7^-^/^)17 i n- {(irs. 

is 2RS, 4E) -l-y^;U-5- (2-^-7^;l/) -2- (4 - h U 7;U*Pp< 
f;l/7x-^) -4-^>x-M -2-t7f/MW;^N- {(IRS, 
2RS, 4E) - 1 -J?Jl-5- (2 - + 71-)U) - 2 - 7 x-;U- 4 -'Of 

— ;u} -2-f7f ;u^f;U7^ N- {(irs. 2RS. 4E) 

2- t°'J -5- (2-^-7^;i/) -4-^>x-;W 
20 -2-t7WWi^N- {(IRS, 2RS, 6E) -2- (4-^pp7 

x-AO - l -^;t'-7-7x-;u-6-'\7T-;W -2-f 7f 

;UT a N - {(IRS, 2RS, 6E) - 2 - 7 x^;U) - 1 - / f- 

;u-7- (2-f7f;U) -6-^7°f-;W -2-f 7f ;M f ;i/7 $ > N N 

- {(IRS, 2RS. 4E) -2- (4-?PD7x-Jb) - 1 - > 5 - (2 

25 -f7f-;u) - 4 -^>x-;u} -3-+y »j;Mf;u7^ n- {(irs, 

2RS. 4E) -2- (4-?PD7x-;U) -l-^^;U-5- (2-+7 

- -3 1 4-^7;^D'<>^l/7;>sN- (2-^>V^ 
*1f-7*'j;Mf7U) - {(IRS, 2RS. 4E) -2- (4 - 7 o o 7 x-;P) -1 
-J3-JI-5- (2-±7i-J\/) - 4-^>x-yU} 7;^ N - (2-^> 

30 7* [b] f-Jl) - {(IRS. 2RS. 4E) - 2 - (4 - 7 p p 7 x_;U) 
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- (2-^7f-;U) -4-^>7 L ~;U} 7;^N- {(IRS, 
2RS, 4E) -l-^f-;U-2- (3,4-^U>m->7x-;b) -5- (2 
-i"7l-jU) - 4 -^>-fx;H -2-^7^;Mf-/U7$ > N N- {(IRS. 
2RS) -4, + 1 -yf-;l/-2- (3. 4-^^b>^^-+->7 

s x-/u) 7f-;u} -2--*-7f-/Mf\rt/7$ > N N - (2-^>y [b] 77 

x;Mf-;U) - {(IRS. 2RS) -4, 4--^h + i/-l-^^yU-2- (3. 
4-^U>-^->7i-;l') 7>;U} 7i>\ N- (2-^VV* [b] 
xx;M^;U) - {(IRS, 2RS) -4, 4-v^i h + '>- 1 f-^-2- (3. 
4-/^U>>?^4r>'7x-;U) ^f-ZU} 7;X N- [(IRS, 2RS) -4, 

10 4->>xh*v/-l-y?vU-2- {3. 4-b*X (y b*->*7;l/*x;U) 7x 
x;u} 7^;l/] -2-^7^;M^;l/7S N - (2-^>V [b] ^x^. 
Jltf-JV) - {(IRS. 2RS) -4. 4-^xh + ->-2- (4 - > |> * >*7/U 
**x/U7xx;U) - l-/?)l>7?Jl<} 75^N- (2-^'/[b]75 
x;M^) - {(IRS. 2RS) - 4. 4 - i?x b*->- 2 - (4-yh*>* 

15 ;l/^x;U7xx;U) - 1 - ^A-T^U} Ti>,N- [b] f- 

x_;Mf;l/) - {(IRS. 2RS) -2- (4 - : ;7 J 7 x-;U) - 4. 4 - v 
xh + -> - 1 -Mf-Jiy^M 7;^N- (5-^>y [b] fx-;Mf 
- {(IRS. 2RS) -4. 4-^xh + ->-2- (4-^ b * ■>*7;U**^/1/ 
7xx;U) -1 -tl-fr-XI-M 71 >> N- {(IRS. 2RS) -2- (4-£ 

20 nu7xx;u) - 4. 4 - S>x b*->- 1 ^;U7"f-7U} -2-^7^;M 
^;U7i>>N- {(IRS. 2RS) -2- (4 - ->7/ 7 xx;t/) -4. 4-v>x 
h + ->-l-^5 1 ;U7'5 1 ;U} -2-t7f;M^7i>,N- {(IRS. 2RS) 
-2- (4-y7;7ix;l/) -4, 4-yx^-/-l-y^7f;H -2 

N- {(IRS. 2RS) - 4, 4 - >>x h 4- •> - 2 - (4 

25 -J h^'>*^fx^7ix;l/) - 1 - y ^;U7f-M - 2 -±y=f-)V/ =f-)l 
7;V,N- {(IRS. 2RS, 4E) -2- (4-^ h^rt^x;^ xX/U) 

- 1 -4-^yfx;H -2-t7f/Mf 
;U7S >RtfN- [(IRS. 2RS) - 5- (1. 3 - ^**7 5 >- 2 - >T ;U) - 
l-^/l/-2- (3 1 4->fU>m->7 i x^) 7"f-;U] -2-^7?- 

30 ;M ^/U7 ^ y^ntzo 
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N - ((IS'. 2S*. 4E) -2- (4-7PP7x-7U) - 1 -S1-Jl>-S- 

p - 7 d p 7 x 7.0g ^^k^^-^ I4ml K&ft? U 60 °CT 2 B# 

5 7 5mH;:?g8¥U CO&^isi) (4S) - (-) -^77*D 

-*7'J v>y > 4.4g «h n-7'^;U>;f-^ AO 1.6M^\+-^>^ 23.2ml ^-r h 

5 b Ko7 5>50ml+T\ -78°C. imm$LWLtz%HZ'&* IzffiT U MT 

io D£ig7KTiftM, v 7** •> * A K «fc 0 L /Co 

SiJS-MSiJ&s U •> U 77 YJli] 5 A ? p 7 

4-?ttMLT, (4S) -N- (p-^DD7i-;U7-trf L ;U) -4-^77* 
p f;U- 2 V J 76.02g£'<#fc o 

±fET^£ft7c2-**l7-7* l J 7/ >&6.00g£ir h7t Fo75> 
is 120ml izmm U - 78°CT*<%WmWT. 1- h U «7 A t'X ( h !/ 7 7 U 7U) 
7; K©lMrh7t Ka7 5>*tt23.4ml*jDATll*fBia»Sfc N -78°C 
£S£#T> f7l/*X* l ) bVTi K21ml&tf3- (2 

-*7f7U) - 2 -7*p^— ;U7'p $ K6.60g©f t Kp75 

d5mi) ^n^xiHiag-eiMat^b/co k^i^k^ssx^a^q^t 

7 77^- [^*D->/Mt/*\s>=l/l] •&mmk*.#EEm#9ai' 
hVy7-(- [^*-*>/&4t/?\;>=2/l-\ tc J: *3 JfilSS LT> MB h 
(2S*) -ft. (2R*) Lfc (4R) - N - {(2S*. 4E) -2- (4- 

25 7PP7xX;U) -5- (2-^"7^;U) -4-^>f;^;H -4-^77° 

p tf;U-2-**^v*'J 7 7 7 1^5 7 4 -Kifctt-Sfcif 

*tti)5Jc^) 3.08g<h (4R) - N - {(2R*. 4E) -2- (4 - 7 p p 7 i-ib) 
-5- (2-7^7^71/) -4-^7tV^M -4->T 77°p bVU- 2-^-+ 
l^/'J -77 7 (#E&#7 p^ h 77 7 -f -iufclj^^tb^) 3.25g£f£ 

30 /C 0 
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±fETif (2S*) -&3.08g£f- F7bKo7?> 130ml i7k38ml 

WmiZfemU *#8£#T> 30 %ii^k7K*7h 4.9ml tr^DX^^. gK7j< 
BHk 1 ; ^7 A-7kfO$0.67g£ta*T*#TK 1 ^St^L^o SfS&KE 
h 'J 7 A«-jD*T«K^***»/j?*, 2«£ttilKCflNttxf-^^Al 

U tHHN*ttJ9ll!k »ll*«Ea*Lfe, ££&£x h5fc Kn75>51ml 

k*#u i. r -i3*#-friS'( 5.y*/-Jn.59g£m?LTmrnm&Tm 

N, O-iMfTUk Ku + WUTS >4.94g£N. N - 77*0 f;U 
^W; >&8ml*fti*T2B#|HiM-C!l»L/ro KftftlCia£&it£:x 

SSLT> (2S*. 4E) -2- (4 - * o D7 -5- (2-^7*;U) - 

0-^y^;Ut Kd^-9-$ K2.70g£fi7t„ 
±IE^^tlA:t Kn*1fAiE^#2.70g£x^;l,i-xyU83mlK®<J? 
U fc&attfTs 7<5 1 7Uy? 1 7A01.5Mx.f-/l/i-x 9.5ml £fln*.T 

;U=5/1] {Cck Om^UX. (3S*. 5E) -3- (4-^D7x-;l/) -6- 
(2-*7*7l/) -5-^*4?>-2-^->1.98g«-'fifc 0 

±f5T'^t>n^'7- h>#L95g£-r h5 t Ko7 7>62mll3*/BU -78 
"CT>M«t#Tx MJ - sec - 7>/U*7& y f-7 A© lMf h 5 1 K 
D77 >*« 7.0ml *jDiT|DlflK-c 30 ^IHflWUfeo KfS&K 0.5N 
tt^ h 'J * A*£tt20ml*fti*.fc8U 30%i@Kfk7k&7kl0ml£igTU « 
T«aaT30»IBBW*UA:. 5D6tt(c*iTOx^;l/^ftjifc»ai U »*6 

1] te«fc0»SStLTs (2S*. 3S*. 5E) -3- (4- ? p 07 xX.;U) -6- (2 
-*7f7l/) -5-'s+-t>'-2-^-;H.91g^'f#fc 0 
±fET^£tt*:7A'3-;M*1.81g£-r fc K077 > 18mlKjgtf¥U 
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x;H.27ml&tfv>7 v F1.73g^^.T^T30^» L 

*l7->/ft&X:M/=50/l] Tffl^L-C, (4S*. 5S*. 5E) -S-7i> K- 
4- (4-^DD7x-;W -1- (2-^7f-;U) - 1 -^-feVl.SQg^ 

5 fc 0 

±fET'^bn/rT^ m 1.59g£x Ko 7 5 > 36ml 3ml 
Kfc*? U h 'J 7i-;l/^7^ > 1.3g^tox.T 1 ^to^aa? Ltz 0 E£ 
&£HzS£-t'fifr#&s if/l/i- f;l/i:7k£ft];tTjatfeU ^(li 

10 50/1-30/1] {Cct«9m^LTs (IS*. 2S', 4E) -2- (4-?do7x 
- 1 -J?Jl-5- (2-i-y^jU) -4-^>-fx;U7* >0.88g£ 

±IET'^t>nA:7i >#0.84g£/- ? J -Jls25ml\Z®mb, 2-^7 b7 
;u-rfc K0.43g^^rSgfETJc30^^n«iU^„ Kl&mzm&tTl&ft 
is ^fh7t Ko7 5 >10ml^ADx.TttJB^?§jgU &^T7k£<ffc*7£^ 

*V Jl= 10/1-4/1] {Zi:0«SiLT N ^k^0.76g, 

[a]r + 23.8° (c 0.992, ^dd^A), 
20 ±mRlfo-C<PNlWtLXmt>tlt: (4R) - N - {(2R*. 4E) -2- (4- 

?nn7i^l/) -5- (2-^-7^;U) -4-^>r-y _4_^ v:7 » 

ZtlZ&l), &g^£^<h&&Mtt©IHI&K*.5 N N- {(1R*. 2R*. 4E) - 
2- (4-^Da7i-;l/) - -4-^>x 
25 -M - 2-^7 fWWi 23.5° (c 1.012. ?dd^ 

A), £iS*: 0 

1. 2. 3-7a/N°>Ma;l/;K>i$l. 2 - tert - 7^;U ji x ^ ^fl ite 
30 y ^7A^^v7d f;l/7 i K«D1.5M->? o/\+i7->^ I3.i m i ^.^ h 
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5h KP7 5>10mlK?§/)?U - 70 o CT#*Pi£l$T\ ft&'O v>;U2.96g© 
fh5t h'B75>®fo (10ml) *to*TrajrC30£RB!t#Ufc o ftC^T 
7 1/^ tert -r ; ? L ;l/^Xx;U2.96g©T- r 5 t KP75>jg& 

(10ml) ZffiTU ffi&&T30fiffi$LWLfz o 5fS&i;:7k20ml&tfx^U 

io fel&AttSftU mp55-57°C. iLTifc. 

±CT» ^tlA: v 5 - tert - 7^/l/XXx;U 12.97g £ •> > 3i > 13.24g 
*E3tt^tft« 1L KM* bT®M'&, Wm&Ztia?LTmUX'24m®1&W Ltz 0 

is fcM4fc£^© — 2* >tt6.66g,» [a]g , -62.7° (c 1.0, >oo** 
A) *»fc 0 

MO (S*) -tts [ct]? + 4.44 # (c 0.92, * p p *;UZO ^Mfrtt^tli 

ftZ'rrob, «fi± (R*) -fti^«Lfc^Mtt(*Wt>n^o 

25 (2RS. 3RS) - 3 - tert - 7 H 4- ->*7 Jl#-)l- 5-^Vfh7bKo 

77>-2-/?^' >&©%!xi 

(1) (2RS, 3SR) -2-v?7x-;M h + y*;l/^-5-^Vfh7 
t Kn7 5v-3-*;W?>i*©i!ift 
(2RS. 3SR) -5-t+7fh7t Kp75>-2. 3 - v> *7 -rt/tf Vg* 
30 262mg£7-tr h >5mllCjg»U *7 x-J\/i?7 % /* 9 > 291mg£#D;LT 
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M2fiT2o#Rg«# btz 0 RmmzmEftm u mm* •> u * y;t/a ? a ? d 

7h^77^- [^on^l/A/y *y-;U= 100/1 -+ 10/1] fccfcflfil®! 
LT> *IMfc^l63mg*efe»;fc£LTl*fc. 

(2) (2RS, 3RS) -5-jMrV-r h5fc Ko75>-2, 3 - i?*;W-:>fc3 
5 - tert -7*fvU 2 - : Jy x—JU/ 3-J\sZ.XtJ\/<DW& 

(2RS, 3SR) -2-^7x-W h*i/*;^-;l/-5-t*Vf h 5 t K 
077 y-3-*^>BSl63mg N 4-x>f-;U7^ y f'j ^>59mg£.t>' 
tert-7**y -yl>36mg£S6<fcyf-U>4ml£»Ji?U &&1 -xfA- 3 - 
(3-i?^W; y7*Dhf;U) liM'Jj i Kllfong£flo;tTM-C13B# 

10 fig«# L^o ®s«[*ta{k> * u >-c*&s*sl 10 % * x fi&fa^ 
a{cj:<9^«iu^o nsmzmm^ *ii*«e«*u saE^s/y*^ 

*7A^n7h^7>f- ['\*D->/wmx.f-jv= 10/1] K«l:&flHKU 

15 (3) (2RS. 3RS) - 3 - tert -7* f**->7!7;M-C-;l/- 5-^7f h 5 t K 

(2RS, 3RS) -5-t*Vfh7t Kn7 5>-2. 3-i>^;U^>g!3- 
tert - 7*f-;l/ 2-^7 xxyM 7^Uxxt;U 148mg£fls»xf-;U4ml 
jffU 10%'<5**A-^^15mg£Sn*x MS7K^ET^ 15l$fffl& 

«W^^1»66iiig*fifettiitt»*i iTifc, 

1. 2. 2, 3-7 p P/<>-r f>5*;l/#>ft2. 2. 3- HJ - tert - 7^;t/X* 

25 60 KfAttTkSMb*- h 'J 7 A 1.2g$S?j< f-/M^UA7 i K30ml U 

?K/£lf#Tx TO tert -T^UxXTVUS.Og© j?y f-;U*;UA7 ^ 

K3ml»tt*jrFLfco HWl&V 30 ftr£UStW&, 7*n;e#gtert - 7^;Ux 
Xx;l/2Jg©^>7 c /U*vl/A7 $ K3mlj$tt£«TU MT2l#fiiHI#U 
7*D*ftK'<>-:^U3.5g©S^ ^***A7 S K3mljgJfc£Jn 

30 SCIIT2^BIIII ! MI> £&&Ki§?0^t7>^7A7k^&£SQ;iU 
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^y-yl/75mllc»j»U 10%^5 ?*A-lJ^«350mg*to;U M&tR 

o*;UA/y*y-;l/=lO/l] KJ^IMgLT, «W4l:&'ft2.96g&&ett 

1, 1. 2. h7^;U»K>MPl. 2. 3- fc 'J-tert-T^yUxx 

10 f-;l/g)giS 

60 96ffctt**ft*- h U 7 A 30mg£x h 5 t Ko 7 5 > 4ml Kffiffl Us * 
#i£#T> ■7D>K'<>>?;Utert-7*f-;H86mg©"r h5t KD75Wml 

tert-7'f-;l/XXx;H43mgCDx h5 t Kn7 5>lmlig8E£jSTU 
is |5lraST'3^ KC^TM'C2^rlBneic60 , C-cmiBBI»Lfco 

ft*tt«30mg*Jn*s Sffl?k*SET, 12l*mjKMS7cLA: 0 M&£«SiJ 
n*;i/A/^*y-;u=io/l] ic«fc OffiSltTx SSStt£#i207mg£ate 
#%0J7 

(IS. 2R) -l-7-feh*S/-l. 2. a-yPA'yh^^'^l^-y 
25 xf-;i/XXx;Ug>S!ii 

(1) (IS. 2R) - 1 -74? h*->- 1. 2, 3-7*P'«> h 'J rt;l/*>&3 
l, 2-i>x^;uxx-r;u®$3it 

•Jf"7AiM V7nfc>7? R)2M ^ ? n'vMf 5.2ml £r h 5 
t KP7 5>10ml»*lz*»U -78'C»IS»H»7\ (S) -U>=fKv? 
so xf;l,xxf;l'2gOf h5t KD75>5ml*«*»TLfc 0 
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»®!^>i?;H.32gO-f hyt Kn7 7>5mlM^M, -78°C — 20°C 
TlB#fy5flS#L£o l«3E^i>»7k*«[10ml*J!iDit. xf-;ux-f-;[,-efl| 

^7^- [A,**>/ftttif-;l/=10/l-*3/l] Tflltta, 
(IS, 2R) - 1 - t Kd + ->- 1. 2, 3-7"d/n'> h U*A^#>*3-'<>S? 
;U 1, 2-yxf;bxxf^t''J ^>6mUljg»U *ft*ftK3ml*ftl;tT" 
12 B*fflft$ U^o £fC&£ME&@ U > U 7(7 ?>*7 5A^n 

?^57>f- [^*^>/ft»if-;u=3/l] lwJ:*)»*ILT. SiJUt^ 
tt966mg£ftfeftKtt& LT^fco 

(2) (IS, 2R) -1-7-b h*«>-l. 2, 3-7*d/n*>|> >J 777l/*">Kl. 2- 
Sfxf-yUx^rvWDjJjfi 

(IS, 2R) - 1 -T-tr h*->- 1, 2. 3-7*nv?> h U a;M-:>ft3 
v 5 ^ 1. 2-^x5 L ;Uxx-r;U966mg^x^y -yUSmncjgJSfU 1096'<7 

#%#J8 

l-> 1. 2. 3-7 , P/<>h'JmO»2. 3-v?jt?-;Uxx-r7U 

(1) 1 h*->- 1. 2, 3-7°n/N-> h >/a;M?>Rl - tert-7^/U 2, 
3-^y f-;uxx-f;KDSI!jfi 

> h*->&fcigtert-7*^7l/731mg®-r 1 Kn7 5 >10ml^{3 N - 
78"C2*5HSITn Uf-^ASMyyDfcVPT; K© 1.5M n^\*tf > 
ffiFft 3.33ml J&jSTFU i^T7 U>f >gE^> ^;U721mg©-r h 5 k H'n7 
7 > 5ml »tt*«T^ TOST 1 B$Rflft# Ur^o KJSftKfi&fo&ffcT 

7kT'ft#U *R7kBtK-r^*->«>A^J:i)«fllLfco ?&£3PJ£fflSL jffiff 
Kxf;l/=5/l] Idck 0»S!LT, ^t£^567mg£&$f bT 
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(2) I-/ h* : s- 1. 2. 3-yo/N'> h 'Jrt;U#;>g2, 

1-^ h**>-l. 2. 3-^n/N*> h >;^7;l/+:>Kl -tert-7>/U 2. 3- 
5 ^^l/xXx;U567mg£&tt>^l/>3mllC&#U M7/M-nS*& 

10 f-;Uxxr-;UCDSSli& 

6- t i f-)\<^7,7-)VOWk 

7t KD7^y5ml?§^lc > -78°CE^IB§IT. 1.5M D f-^jUSM y - / 
is p hVU7 = Y : st u^*1f>?g&1.36ml&tf'siMM ^;l/*X*;U7 S KO. 
54ml*»TU HUT1.5l*na£0U 7n^g}:gK>>>;U620mg<DT- h 

?t vu7 7>i&m£ijaz.Tmizimffi8.&Ltz 0 sum** ii*ih*»lt 

&&£*Km#*3 yJ*?a^byy7<- 3/1] 

(2) 3-^ h*>2/#jH*—;i/-4-j< h^->*;u^?— ;uy f-;i/7^t # >S6- 
fyUi*fyU©|jift 

25 3-^ h + v'^l'jtf— ;U-4-y h + «>/;A«JJ— ;uy f-yuy.;? k*>BU -K 

>i?Jl< 6 - J ?Jlx.XTJl'S55mgZl, 4 - iS**-*>3ml iCfcA? U 10% 

/< 5 * * a - mmmm i98m g ?rflox.. ms7K^^et. 12 *msttS5c l 

30 ###J 10 
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(2S. 3R) -5. 5-i?xHr->-3- (3. 4->f U>vt^->7x-iV) 

^>?>-2-a--;ug>gHS 

(2RS. 3RS) -5, 5-v?ih + »>-3- (3, l/>^+-/7i- 
;!/) ^>^>-2-^-;U31.98g [3, 4-^U>^**->7x-A<7-l? h 

(lk (2) iig»tt^ri*l3J:»3^fiJa £t*-7l/7-fe*- h 320ml tzmmU h 
5 > 15.1ml ^flDX-fco &I^T'®£4b 'J'<~t: (hsf— A LIP) 
1.0g£ttl?U 30 e C-C16^P B 1!S^Ufco WzHJEftU'*— fef0.9g£ao;LIIffl 

S^->'JAW7A^D7 ['\*1J-://BHftxf-;l/=5/l 
-1/1] KiOfllJL-T. «IMfc£*ffl6.05g, [a]??- 31.8° (c 1.0. > * 
y-7U) **5fettttfttl/T»s E£ (2R. 3S) -2-7-tr h*->-5. 5- 
15 ^xh + >>-3- (3, 4-yfl/>^^7x-yW ^<>?:/18.40g£& 
feMilTUfco tt*J«H{fc^«U©S:#l6*rEIIti, MosherS [5> + - 
^U-*7.7;< Vfi>-'riJjJ\" (J.Am.Chem.Soak )R 

113#, 4092 H (199150 #Ji] iffll^SLfc, 
#^J11 

20 (2S. 3S) -3-tert-y h^i/^yl/^-VU-S-^-^V^ H5b Ko7? 

(1) (IS. 2R) - l-t Ka + Sz-l, 2. 3-7D^>b'J*Jl/*>&3-tert 
-7f-7l/ 1. 2-v?xf;l/X7f;K0Sig 
n — T'^HJ^'i'/*® 1.69M 31ml h "5 t Fd75> 

25 30mHljSJ»U #&TiM V7*Dh';l/7; > 7.1ml £JjQ;i N Hfflf£"C30# 
ffl]J*#LfcSL - 78°CiC^Sn L^o (S) - U >^»i?xf-;l/i^x;U4.94g 
©fh7t Kn7 5>20ml»tt£-50TOTTirFU -20 o C{CT1.5K| 

58g£^*1M^;U0X,&M>7 = K4.66gOx K5b Kn 7 5 >20mlig& 
30 £- 50 o COTT»TL*:gL MKT 1 *IBI*#Lfc. ££tt£0.5&££ 
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» i50mi ^^j^-f-Mzxmttz^ Gumzmiamwi** 

V hf57^- [^*t>/ft»xf;|/ S 5/l-4/l] lc<k t)«f«L/Tx & 
«ft£&3.88g*J$feSrf*&£ UT'fi^o 

(2) (2S, 3R) - 5-t+Vfl«7tKP77y-2, 3 - y*>7U*->&©8¥ii 
(IS, 2R) -1-h Kp*->-1. 2, 3-yo/<>M77;U*->K3-tert 

-7*?-/U 1. 2-^i^;UxXx;H6.49g, »K 100ml RCfJRigK50ml£ffi 

OTO 100ml, ztiggf50ml K®«¥ U 70°CT 12B#fy)«# L£ 0 8£g?R 
»*«Effl*«x h ';-7;U^DftKl00ml*AD^. % 60 o CT5^8|^ 

(3) (2S, 3R) - 2 - ^ > if/M-* # ;i/^x;l/- 5 - y f - h 7 t K o 7 
5>- 3 -777l/*'>8©»!it 

(2S. 3R) -5-t+Vfh5t h'D77>-2, 3 - S? # ;W? :/» 5.2g * 
7-1? h >88mncy§«?Lx 1, 1' - n^i/JlijjVXVJ i K6.5g£flo 
liST2IWt/: c fC^ >v?7U77U 3 3.26ml £7/0;^ |5] 

*y-;U=50/l] KJ:9fSt$!!LT> g!Sft£#|7.93g£Stfe@tt<!: 

(4) (2S, 3S) -5-^-^y-r h^b Kn75>-2. 3-^77;Ut:>gf2-^ 

> v?7U 3 - tert - 7l^Xx7UDS!|i£ 

(2S, 3R) -2-^>yM+i/W:-;l/-5-^Vrh7k Kd7 5 

> - 3 - 73 7l/*' 7.93g $?dd *yl/A 75ml iZfeM U 4 - V t =f-)\,T 5 
yfV^>5.5g> ig&l -XtVU-3- (3->>;<^7U7^ /7d fcVU) 7771/ 
**vM S K8.6gRO*tert-y*f-7U77U3-;l/5.7ml*|IS»x. N SfflT60l$ 
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>U=5/1] ICiO^LT, a«Mt6»6.48g*efeH(ti:LT»fco 
(5) (2S, 3S) -3-tert-:^h*->rt;l'^;l'-5-;fr*77 L h5b Kn? 

5 (2S. 3S) -5-Wfh7t Ko75>-2, 3- i?t>JUtf>Wt2-'<> 

it/l 3-tert-'7'f'^xXf-;l/6.4g*ft»if-yU80mllC»»U 1096><5 

10 (2RS. 3SR) - 1. 2. 3, 4 - 7? >f- h g *JJU#>&2. 3. 4- fc 'Jxf;V 

(2RS. 3SR) -1, 2, 3, 4-^>fF7*/^>Kfh7if/l/iXf 
>H.17g£i* V -4/ 5ml <h7K5ml ©zI&K&ft? U *»^t U f - 7 A-TKfcl 
^142mg£*[]X.. EST'-^JR^U^o J -^/*«BET«* UfcBU * 
is xf/i/x-f^m^lbfc, U iastg»**n^.TKtti U 

□7F^7-f- d D^;UA/^^y-;u= 100/1 30/1] fctom 
g|LT> «H^k#«!|460mg**«fej|btt«IiUTlifco 
20 13 

2. 4-:/*> b 'J^^>»2. 4-;xfmf^ 

(1) 4- t Kd + ->-4-7xX;1/-1, 3-7?>-7rt;Utf>ge7x=f;uxx 

25 ^';U^;UKv?^f-^iX7 i >'b2.0g<i:^>X7;l/-rt Kl.lg£x h5 t Ko 

7 5>30ml«»U -78"Cg*£fflSrFx 1.5M 'J f7Ay^ 77*0 t*;U 
7; K->*o^*tf:/igtt&5ml*MTU HMT1.5B#|ffljW|iLfc 0 

so JMSU iH^SESibx K«£*Ett{**n-7 [Lobor 
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column™* size C\ Lichroprep™Si60 (J JlfttW : >/fHfcx?- 
;U=3/1] K«fc<3*88!!UT, ®®4t&®L56gZm&.feft®)tLTmtz 0 

(2) 4-7-tr ^-/-4-7i-;b-l, 3-y^>^^;U^>gfi/x^;l/jcx 

s 4- t Fd + ->-4-7x-;1/-1, 3-:/?>^777U*:>&i>x^/U;E.*-r 

yusoomg, try ^^smisc^MTK^Kimi^^^jc^^^yuT^ y try ^ 

>5mg£flD;i, MTHaa^LA:. SJC«ic2£££g£tox.£& N 

10 giJSU &J££i£ES£ U •> U 77 y^?7 5 A * d -7 h ?? y 4 - [/\ 

+t>/Piif;l'=4/l] TflHMU aUMtM497mg££&tttttt£L 

(3) 1-7* h*^- 1. 2. 4-y^> h U*;UjK>»2. 4-i?xf;i/i7f 

is 4-7-tr h4r->-4-7iX;U- 1. 3 -7? >v?*M'>Ki?xf/l/X7f 

^269mg, EStt^X6mU 7-tr hx h y ;U 6ml R 7k 8.9ml U * 
ftT*)Aj&-i- Y 'J $A12*ft«5l.43g % j§3-7^K^ h V -7A856mg&tf 
^fc^fx-7 A 25mg fcflDiMT 15 B#F,|)fll# M^f-7 A 30mg 
<fc«3tf*Btf- h 'J «7 A500mg»x.> 24ff$F H £ iJg#LfcgU SO'Ilt^fx 

25 «RH-(t^«5l28mg*efeB#tUT{|fc. 
#%#J14 

(2RS. 3SR) - 3 - tert - 7 h 4- ->t7 7U^-Cx;l/- 5 - t^yf h 5 b Ka 
2 ? > - 2 - ?7 >B?oailiS 

(1) (2RS. 3SR) -5-**yf- h5 t Kn75>-2, 3 - 77 2 
30 -0-^71/ 3 - tert-yf-yUxxxyl/OS/ig 
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*M*mi (3) X\ miS© (4RS, 5SR) -2-t+Vf h5t Ko75> 

-4. s-i?j]j\stf>&zmntLTm^\tmm\n ©) tisitittae* 

If ^CiJCfcO^^tlfc (2RS. 3SR) -2-^>^;u^-+->^yl/^;U-5 
-**7-fh5fc KD75>-3-*^>K3.38g*r-h5t Kn75> 
s 100ml \Z®mU N. N' -vM 77ntVl/-0-tert-7'5 L ;H' 7*1/77. 

5/1] T'5RIS!!UT> ^k^2.70g^fett^«bLT'fi/ro 
(2) (2RS, 3SR) -3-tert-yh + ->^;U^-;U-5-^-+Vx t K 
10 u7yy-2-i]fr#y&Q>W& 

(2RS, 3SR) Kd7 7>-2, 3 - S?*-/l/**>»2 - 

^>-^;U 3-tert-7'5 L ;Ui^7 L ^2.70g^B?xf-;U30mlC^ji?Ls 10 
%/<5v?7A- 300mg £flD;i. Mfi^E7jc#TT' 3 mmmmmit U 
j|*&&ttgiJ3L «»E*«Eft@U «MHi:£ttl.86g*&&litt& LT*# 

15 fc 0 

(PFT) pi*fttf8£W1-S©TffiMfc3i]£; btfiX'*5o 

20 



25 



30 
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ft * <d M H 



(1) HK* [I] 




tt*;u#*^7;i/*^^ 7 i ;-;uSRU J 77/u^;i'S*>^/ < £5^ckf)g{^ 

4fc7k£S£ ; Qli- (CH 2 ) m - (CCJC*>l>T> mlil ttl*L6®aEft&fttt 
-*-*) Xti- (CH 2 )«-w- (CH 2 ) P - wi*«3f|jFP. ffi 

20 ftlSCi^ t'^b>gXlii^-b>g£;n&t>'pte|5)— XliStt^T* Otf 
OU3®8&£&»"f *) sR'ttTMMSFf. ^oy>R^ tK 

KS^ ffi«7;HM>S> fi»7*3*->*^ Xli^oy>^ x fc«7-Mr 

^7';-yi>»£L< ; R 2 . R 7 SO'R 8 li|Hl-X(iM^-pT, 

25 ^W.T, "aY>m?> tKKSx TO7;U4^SXttffi«7;i/3*->a£ ; 

'N'^/US, fiffi7yu*;u*;U/<*^;us N fi»7;u+^*^ fiiat Ko + 
•>7;u*;ug. fi«7;u*D7;u*^SXttfi«7;up*->S* ; R»iifia 
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(2) 

O- 



5 *<7x-;uS> i-y^J^ I**/??-*** ov^x-;us^ii^> 
(3) 

O- 

(4) 

O- 

15 ©ft£tto 

(5) AA^ [a] 

R io 

- (CH 2 ) t - CH- C— CH -(CH 2 ) U - [ a ] 
R 9 k" R 12 

(6) A #3. [b] 

OH 

— (CH 2 )-C = C- (CH 2 ) W -CH- (CH 2 ) X — [ b ] 
R 11 R 12 
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»*E 1 ttt®4t&®)o 
(7) -«a [I] 

5 




[I] 



Q r ._ % Q r - O- 

15 tKKS > lit Ko*->7/M^t/g, ffi»77i/=*S'** T^Mt'+i^i/g. 

ft * R»S**f L T t^T t> J: (, ^^?esr 2 ft (, > L 8 oftf aX li^lS«]|&J»^ 
tt^S^r ; Q(i- (CH 2 ) m - (C dKfc^Tx mlil nc^L6©B&£:&i>fc 

«) Xli- (CH 2 ) n -w- (OH,),- wubbMSR^ 5ft 

&g^ {£«R7>'U+;bS > ffi«7yi/=i*S/X x Xli^oy>l^ fi«i7;i/+ 

^*RU f fi«7/U3*^a^i9tt*»J:»}»fn*ll»»*WUTl>rfcJ: 
t>7 'j -;USig U < l*tt*3?««* ; R\ R 7 RCfR 8 ii(^-xii^nj:oTx 

25 tK*^^ '^oy>s^ tK&S, &*&7;u*;ugX(i&i&B7;U:3*^g£ : 
R 3 &tf R'liR-XJigttoT, **«^x />ny>Sf % 7 KKS, 7;;i, 
-hog> >7ys> ^yut'+^^S, i£^7;i/3 + i/^;u,t:^us N 
><*-f;l/8* fi»7^*;U*;U/<*^;ua % fi|R7^*/HS N (giffih Kd+ 
•>77U+;i/S > i£IB7;u^D7;i/+;i/SXIifi«57;U3^->s^ : R s (iffij|& 

30 7;u*;ug£ ; R 6 li7K^ : FXIii£«i7;i/+>'US^«i*-r5] "CSSftSfl: 
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